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Keyport 
New Jersey 


The experimental age of the airplane has 


been passed. With its part in the war now a 


bright epoch in history, the airplane is going 


to create history in the world of commerce. 
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Like the Wings 















Christmas Airplanes 





The wings of Christmas Air- 
planes are flexible like those of 
a bird. They flex vertically, 
diagonally and along the line of 
flight. This adjustment is auto- 
matic, perfectly taking care of 
varying wind pressures. These 
features make for safety, speed 
and ease of control, and are pos- 
sessed by no other type of plane. 















Christmas Airplanes do not suf- 
fer from wind shock. Write for 
full information. 
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Cantilever Aero Company 


1269 Broadway, New York City, N.Y. | 
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HE Rockwell Radiator is the original Mayo 
Honeycomb type which allows a vertical, fast 
flow of water and large air passages. It is 

built sturdy, strong and durable to withstand the 
tremendous vibration of aeroplane motors; it is also 
light—factors which make it entirely efficient for 
aeroplane use. 


We designed and built the first radiator which 
successfully cooled the wonderful Liberty Motor. 
Liberty Motors equipped with 


ROCKWELL 


Mayo Patent 


Motor Radiators 


rendered remarkable service both here in the train- 
ing schools and over the lines in France. 


Since the beginning of the war we have specialized in 
the development of aeroplane devices. We developed 
the first machine gun in this country to shoot through the 
path of a revolving propellor. We probably manufactured 
more machine guns than any other concern in the world. 
We developed and manufactured two of the three types 
of the American Army Aerial Bombs. 


Our war activities on aeroplane guns, bombs and radia- 
tors have given us an unusual knowledge which qualifies 
us aS experts on aeroplane radiator requirements. 


MARLIN -ROCKWELL 
sea rfreeereatTtioe & 
MAYO RADIATOR DIVISION 
14389 ST. AND SOUTHERN BLVD. 

NEW YORK 


Army JN4 Type 








MARLIN-ROCK WELL 


INDUSTRIES 
Standard 


oller 
Bearings 
Braeburn 
Steel 
Company 
Radiator 
Division 
Marlin 
Rockwell 
Machine!Shop 
Plainville 
Division 
Norwich 
Division 
Heany 
Laboratory 
Insulated 
Wire 
Division 
Marlin 
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THE MARTIN NIGHT BOMBER 


THE MOST IMPORTANT AERIAL DEVELOPMENT 
OF THE WAR 


Officially, it has surpassed the performance of every 
competitor. 








The forerunner of the wonderful 


AERIAL FREIGHTER and 
TWELVE PASSENGER AIRPLANE 


The skill and ability of the HOUSE OF MARTIN con- 


tinue to maintain Supremacy of Performance and Depend- 
ability which they have held since 1909. 





THE GLENN L. MARTIN COMPANY 


CLEVELAND 


Contractors to the United States Government 
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= Aero Still holds the 
worlds altitude record 


The record of 29,200 feet, established last summer by 
Major R. W. Schroeder at Dayton, Ohio, still stands 
as the world’s altitude record. The Hispano-Suiza 
engine in his Bristol plane was fired by the Standardized 
Aero Magneto—which was adopted for the gigantic 
U. S. air program as the exclusive official magneto. 








Major Schroeder gives full credit to the simplified con- 
struction, the intense spark and the absolute depend- 
ability of the Standardized Aero that nursed his super- 
sensitive engine to a place in the world’s records. 









- s 


It is rumored that he will again this coming 
summer attempt to lower his own altitude 
record. And so great is his confidence in the 
Standardized Aero that the plane he chooses 
will again be driven by the same magneto 
which made his previous record breaking 


flight possible. 


This is but one more gratifying testimony of 
the dependable performance of Aero equipment. 


r 


SPLITDORF ELECTRICAL CO., Newark,N.J. | 
SERESREESTSSRCCRESRSRR SSSR SSRER RRR ee: 


Spi Electrical Co, Newark,N.J. 


Sumter Division, 1466 Michigan Ave. Chicago 
Manufacturers of AERO, DIXIE and SUMTER Magnetos, Oscillating Ma¢gnetos and Starter Couplings 
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A close-up photograph. Note landing gear and special strut construction affording self-alignment. 


THE ACE 


The most encouraging sign of the future of 
aviation is the large number of former army and 
navy flyers who are coming back into flying for 
sport, and as a profession. 





































The war was responsible for the rapid training 
of many thousand men—the best blood of the 
nation—who are generally recognized as the 
most skillful, resourceful and daring pilots in 
the world. 





When these men left the service, their interest 
in flying did not cease. On the contrary, they 
are more eager to fly than ever before. The call , mesa . 
of the air is irresistible. They will fly, hence- , a Se 
forward, just as in past years they played polo, The Ace taking of. Lt. Murchie, pilot. 
and owned speed boats, and rode to- hounds, 
and took part in other man’s-size sports and 
occupations. 








For the benefit of these men, and their friends, 
a group of aeronautic engineers and others 
keenly interested in aviation foresaw the tre- 
mendous present-day need for a reliable and 
practical light airplane, and have proceeded to 
build and test a plane that would meet these 
requirements. 








This plane is The Ace. It is ready for you now. 


Write for new folder, containing pictures and 
specifications of The Ace—the first American 
airplane designed after the war essentially for 
civilian use—and the most practical and safest 
small ship ever built for the man who wants to 
fly frequently, regularly, and at a minimum of 
expense. 





AIRCRAFT ENGINEERING 
CORPORATION 


Sales Offices: 220 W. 42d St., New York 
Flying Field, Central Park, L. I. 


C. M. Swift, Gen. Mgr. General Offices, 2 East End Ave. 
N. W. Dalton, Chief Engr. Factory A, 535-37 E. 79th St. 
Horace Keane, Sales Mgr. Factory B, 417-19 E. 93rd St. 
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View from nose showing 
compact design. = 
AMAL AL USL LU HULU UAH LL 


A TT 








AVIATION May 15, 19)9 










FILES 
DRILLS: 

TAPS and DIES 
MACHINISTS’ TOOLS 
BOLTS and SCREWS 


FACTORY SUPPLIES 7 NORMA 
Etc., Etc. PRECISION 


[ this period of reonsme- | BALL BEARINGS 


tion it is more important (PATENTED) 
than ever to keep up the stock in The war just ended was a war of men and 


your storeroom—have the gaps machines—and victory came to the side with 
se the greatest reserve force available at the 



























filled in and leveled off—to be critical time. The victories of peace will be 
prepared to better meet the new won in the same way—and, in the industrial 
conditions as they develop and world the winning machine will be the one L 


ap i ; having the greatest reserve of power and en- 
the competition which is sure to esidiael dy Minis inane, = 
come. 

“NORMA” Bearings have ever 
been identified with the igni- 


We are ready for you with a tion apparatus and lighting 
large and assorted line of generators which were a part 

of the airplanes, cars, trucks, 
tractors, and power boats that 
won. It was so before the war, 


General Hardware and throughout the war. And 
it will be so, now that peace 
Tools and has come again. 
: Be SURE—See that your Electrical 
Factory Sup plies Apparatus is "NORMA" Equipped 


and solicit an opportunity to | THE NORMA COMPANY OF AMERICA 
figure on your requirements. nicih uiiemesinne side sae 
Ball, Roller, Thrust and Combination Bearings. 


HAMMACHER, 
SCHLEMMER & CO. 


Hardware, Tools and Factory Supplies 











4th Ave. & 13th St. New York Since 1848 
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AEROPLANE CRANKSHAFTS 








W YMAN-GORDON HIGH DUTY CRANK- 
SHAFTS did their full duty in Aeroplane 
Motors used by the United States and Allied 


Nations. 


We are justly proud of our contribution to the 
General Aeronautical Program. 








W YMAN-GORDON COMPANY 


The Crankshaft Makers 


Worcester, Mass. 


Cleveland, Ohio 
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Three types 
fulfill all 
conditions 
of service. 





Radax 


For radial loads 
and a one-direction 
thrust only. Parts 
are separable, 
though held as a 
unit by a retaining 
ring. 





Single Row 


For purely radial 
loads. Steel separator 
permits a maximum 
number and size of balls. 


Double Row 


For radial loads and thrust stresses 
along the axis of rotation in both 
directions. Practically three bearings 
in one. 
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The successful completion, by two of the three ma- 
chines forming NC Seaplane Division 1, under the com- 
mand of Comdr. John H. Towers, U. 8. N., of the 1000- 
mile cruise from Rockaway naval air station to Tre- 
passey, N. F., augurs well for the outcome of the 
transatlantic flight attempt of the United States Navy. 

Despite atmospheric conditions which were on the 
whole decidedly unfavorable to such a long-distance 
flight and must have put the mechanical as well as 
human element to a considerable strain, the two NC 
seaplanes accomplished the initial part of their great 
journey without any serious delay and reached their 
appointed starting place in fully serviceable condition. 
This cruise furnishes convincing evidence of the fact 
that the multi-engine flying boats upon which the Navy 
bases its faith for being the first to cross the Atlantic 
by the aerial route are, notwithstanding the comparative 
novelty of their design, by no means, experimental. ma- 
chines, but are, on the contrary, fully qualified to under- 
go that crucial test of efficiency represented by the 
oceanic flight. 

It seems particularly fitting that this country should 
be represented in the transatlantic flight competition by 
seaplanes of the boat type, which are a typically Ameri- 
can development—even more so perhaps than the air- 
plane. Indeed, the latter, after having been invented in 
this country, was mainly perfected in Europe, whereas 
the seaplane owes virtually its entire progression from 
the feeble attempts at making an airplane float on a 
canoe-like structure to the 14-ton flying boats which are 
to carry the Stars and Stripes across the Atlantic to 
American inventive faculty and scientific achievement, 
and more particularly to one man among so many other 
contributors to the art of marine flying—Glenn H. Cur- 
tiss. 

It was Curtiss who, some eight years ago, built the 
first float type seaplane that proved its practicability by 
repeatedly rising from and alighting on the surface of 
the sea at San Diego. It was he again who, realizing 
the drawbacks of this type for sea service, created the 
following year the boat type seaplane, or flying boat, 
which by the substitution of a boat like hull insures 


ee 


greater seaworthiness than the ‘‘ floating airplane ’’—a 
landsman’s conception. Finally, when it became evi- 
dent that the difficulties of open sea could be overcome 
only by a considerable increase in size, it was again Cur- 
tiss who did pioneer work in developing the first twin- 
engine flying boat, the America, which was incidentally 
destined to cross the Atlantie. 

The America opened a new era in the history of ma- 
rine flying, for this craft was the forerunner of the huge 























































multi-engine flying boats which have so well proven 
their worth in the Great War, and may also be consid- 
ered as the ancestor of the NC seaplanes, in whose ini- 
tials the names of the Navy and of Curtiss are united. 

Therefore such triumph as all Americans fervently 
hope will befall the NC seaplanes on their journey across 
the Atlantic may truly be called an All-American 
victory. 





Ground School and Flying Instruction 

A recent enquiry from a prospective flying student 
referred to a school where both ground school work and 
flying work would be included. No such school seemed 
to be available. Prior to the war the very term ground 
school work was unknown and a flying school meant 
purely and simply a school where flying was taught. 

The-old tacit theory was that, on the whole, the less 
a pilot knew of aerodynamics and theory the better, and 
that he ought to know no more about his machine than 
to make him an aerial chauffeur. This may possibly 
apply to the pilot who takes up flying as a pleasant 
sport, but such a training will not suffice at all for the 
professional pilot who wishes to make flying his life’s 
work. The more ground school training such a man ab- 
sorbs the better equipped he will be as a professional 
pilot. 

From the engine standpoint, he will handle his ma- 
chine much better in the air, if he understands what the 
engine really is, if he ean make intelligent observations 
of its behavior in the air, study it as the interesting and 
complicated mechanism that it is, be able to judge how 
well the mechanies have tuned it for him, and in ease 
of need, due to a forced landing in cross-country work 
be able to make such minor repairs as may save valu- 
able time and enable him to continue his journey. 

It is the man who goes up in the plane who is most 
interested in knowing that the plane is rigged just right, 
that all the controls are properly adjusted, that the ma- 
chine is well balanced. A knowledge of Rigging and 
Principles of Flight will make a much better critic on 
this score and serve as a check on designers. 

With the inereasing length of cross-country flying the 
pilot must be able to understand wireless and the wire- 
less direction finder, and have a fair acquaintance with 
the principles of navigation. Later on he will probably 
even have to possess a working knowledge of Federal or 
State regulations. 

The increasing complexity of his job will be a decided 
benefit to the pilot and raise his status from that of an 
aerial chauffeur to that of an air navigator ranking with 
the captains and mates of seagoing vessels. 
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The transatlantic flight expedition of the United States 
Navy, consisting of seaplanes NC-1, NC-3 and NC-4, under 
the command of Commander John H. Towers, U. 8S. N., took 
off on May 8 at Rockaway naval air station, en route for 
Halifax, N. S., the first point of stoppage designated in their 
flight to Newfoundland. The trans-Atlantic flight proper will 
begin only at Trepassey, N. F., 
a distance of 1,000 nautical 
miles (1,150 Sta. miles) from 
Rockaway. 

The three seaplanes started 
at 10 a.m. with the following 
crews: 

N. C. 3—Flagship. 

Commanding officer— 
Comdr. John H. Towers, com- 
manding officer of the NC 
Seaplane Division 1. 

Pilot Comdr. H. C. 
Richardson. 

Pilot—Lieut. David H. Me- 
Cullough. 

Radio operator — Lieut. 
Comdr. R. A. Lavender. 

Engineer—Machinist L. R. 
Moore. 

Reserve pilot—Lieut. Brax- 
ton Rhodes, to go as far as 
Newfoundland. 

Navigating instrument ex- 
pert—Lieut. Comdr. R. E. 
Byrd, (to go as far as New- 
foundland ). 

N. C.1 

Commanding officer—Lieut. 
Comdr. P. N. L. Bellinger. 

Pilot—Lieut. Comdr. M. A. 





Mitsher. 
Pilot—Lieut. L. T. Barin. 
Radio operator — Lieut. 
Harry Sadenwater. 
Engineer — Chief Ma- 
chinist’s Mate C. I. Kesler. 
Reserve pilot — Machinist 
Rasmus Christensen, New- 


foundland only. 
Experimental officer 
land only.) 


Ensign C. J. MeCarthy (Newfound 
N. C. 4 

Commanding officer—Lieut. Comdr. A. C. 

Pilot—Lieut. E. F, Stone. 

Pilot—W. K. Hinton. 

Radio operator—Ensign R. C. Rodd. 

Engineer—Chief Machinist’s Mate E. S. Rhoads. 

Reserve pilot—Lieut. J. L. Breese (Newfoundland only.) 

Seaplanes NC-3 and NC-1 alighted in Halifax Harbor at 
6:55 p.m. New York time, having thus covered the total 
distance of 540 nautical miles (621 Sta. miles) in 8 hr. 55 min., 
without any untoward incident. The NC-4 was not so for 
tunate, however, for engine trouble developed on _ board 
off the Maine coast and compelled the seaplane to alight, 
whence she taxied into Chatham naval air station. 

On May 10 the NC-3 and the NC-1 concluded their flight to 
Newfoundland by covering the distance of 460 nautical miles 
(621 Sta. miles) separating Halifax from Trepassey, N. F., in 
seven hours. In the meantime the NC-4 was re-fitted with two 


Read. 


new engines and is awaiting favorable weather to join her sister 


ships in their attempt to cross the Atlantic, which is to take 
place as soon as the atmospheric conditions warrant it. 

The following course has becn laid out for the crossing 
of the Atlantic: (1) from Trepassey to Horta, Island 
of Fayal, Azores, 1,200 nautical miles (1,380 Sta. miles) ; 
or, if conditions are favorable, to Ponta Delgada, Island 
of San Miguel, Azores, 1,315 nautical miles (1,552 Sta. 
miles); (2) from Ponta Delgada (115 nautical miles from 
Horta) to Lisbon, Portugal, 800 nautical miles (920 Sta. 





Naval Transatlantic Flight Expedition 





GLENN H. Curtiss, THE PIONEER OF MARINE AVIATION AND 
ORIGINATOR OF THE FLyING-Boat 
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miles); and (3) from Lisbon to Plymouth, England, 77§ 
nautieal miles (891 Sta. miles). The total distance of the 
trans-Atlantic flight is to be 4,090 nautical miles (3,743 Sta, 
miles). 


Official Description of the NC Seaplanes 

The following description 
of the NC seaplanes partici. 
pating in the trans-Atlantie 
flight, which are all of the 
same type, was officially given 
out by the Navy Department: 

Wing span from tip to tip, 
126 ft. 

Upper wing from tip to tip, 
114 ft. 

Aileron projections beyond 
wing tips, 6 ft. on either side, 
Lower wing span, 94 ft. 

Width of wings, 12 ft. 

Distance between wings, 14 
ft. at center and 12 ft. at 
outer tips of lower wing. 

Over-all length from front 
end to the rear end, 68 ft. 
3% in. 

Length of hull, 44 ft. 9 in. 

Wing area, 2,380 sq. ft. 

Weight of flying boat 
(empty), ineluding wireless 
installation and all navigating 
instruments, 15,100 Ib. 

Weight full load flying con- 
dition, 28,500 Ib. 

Percentage of useful load to 
total load, that is load not a 
portion of strueture or equip- 
ment, 47 per cent. 

Weight earried per square 
foot of wing surface, 12 lb. 


Estimated speed at full 
load, 79 nautieal miles per 
hour. 


Estimated speed at light 
load, 84 nautical miles per 
hour. 

Horsepower of four Liberty engines, 1,600 h.p. 

Number of gasoline tanks, nine in hull, one in upper wing 
above boat hull. 

Capacity of gasoline tanks, 200 gal. for each hull tank and 
90 gal. for gravity feed tank in upper wing. 

Weight of gasoline system, 6 Ib. per gal. of gasoline. 

Weight of engines, 825 lb. each. 

Weight of boat hull (empty) 2,650 Ib. 

Area of ailerons, 265 sq. ft. 

Area of stabilizers, 267.6 sq. ft. 

Area of elevators, 240.1 sq. ft. 

Area of rudders, 69 sq. ft. 

Displacement of wing tip pontoons, 1,800 lb. each. 

Weight of wing tip pontoons, 95 lb. each. 

Gasoline pumps are wind driven by small wooden pro- 
pellers and are in duplicate; an auxiliary hand-operated gaso- 
line pump is provided, 

Flying control is of the dual control Deperdussin system 
with side-by-side seating. 

Pilots are in hull just forward of gasoline tanks. 

Complete sets of instruments provided for pilots, including 
one compass for each pilot. 

Navigating station is in front end of boat hull. Navigator 
is provided with chart board, charts, and ordinary navigating 
instruments, ineluding compass and sextant, 

Complete wireless installation, including telegraph and tele- 
phone and wireless direction indicator, is provided. System 


should give a radius of approximately 300 miles while in the 
air and of 100 to 150 miles while on the water. 
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Electric current is furnished by electric generator operated 
by a wind-driven propellor. Current is delivered to storage 
batteries. In addition to operating wireless set, storage bat- 


teries operate complete lighting system for interior of boat 
and for wing tip and tail lights as well as lights for night 
landing. 


Wireless operator and engineer are located in main after- 








Rear-Apm. D. W. Taytor 
(C) Harris & Ewing, from Paul 
Thompson 


Compr. G. C. WESTERVELT 
Photo Paul Thompson 


compartment just aft of gasoline tanks. Each is provided 
with complete instrument board. Each of these operators has 
a cylindrical upholstered stool with back rest weighing 5 pounds 
complete, in the interior of which can be stored the small hand 
tools required for emergency work. 

Cruising speed of boats, about 72 miles per hour. 
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Wing covering is linen treated with the ordinary airplane 
fabrie dopes. 

Gasoline tanks are of aluminum and gasoline piping is 
partly of aluminum and partly of copper. 

Streamlining forms about wing struts are of Micarta. 
Streamlining of flying and landing wires is of rubber covered 
with rubberized fabric. 














Compr. J. C. HUNSAKER 
(C) Harris & Ewing, from Paul 
Thompson 


Compr. H. C. RicHarpson 
(C) Western Newspaper Union 


Main keels of boat hulls are of oak or of rock elm. Hull 
strueture is in general of spruce. Planking is of spruce or of 
cedar. Turtle-back covering is of cedar or of cottonwood bireh 
three-ply veneer. 

Cowling around engine nacelles is aluminum. 

Four liquid fire extinguishers are carried in each boat bull. 











— 
Ayres ‘Ege 


ad : 
— - 

















Srart or NC SeapuaANeE Driviston 1 From Rockaway BEACH 


(C) Paul Thompson 


Gasoline consumption at cruising speed, about 650 poun ‘s 
average per hour. 

Total gasoline carried, about 11,400 pounds. 

Cruising radius without wind, about 1,476 nautical miles. 

Lubricating oil capacity, about 900 pounds. 

Crew and provisions, about 1,000 pounds. 

Crew, five men—two pilots, one navigator, one wireless oper- 
ator, and one engineer, 

Main structure is of Western spruce. 

Metal wing fittings and structural fittings in general are of 
chrome vanadium steel of an ultimate strength of 150,000 
pounds per square inch. 

All flying and landing and control wires are of standard 
woven airplane cord wire. 


Access to any portion of the boat hull by means of wing 
passages or to any portion of the power plant by means of 
hatehes in the boat hull may be had either while on the water 
or while in the air. 

All eontrol surfaees, such as ailerons, rudders, and elevators, 
are balanced by a portion of the area forward of the pivoting 
points in order to relieve the work of the pilots. 

The NC seaplanes were built to the designs of Comdrs. G. C. 
Westervelt, H. C. Richardson and J. C. Hunsaker, Construe- 
tion Corps, U. 8. N., with the co-operation of the staff of the 
Curtiss Engineering Corp., at the plant of the latter firm at 
Garden City, L. I. The initial trial flights of the first of these 


boats, the NC-1, took place on Nov 8, 1918, at Washington, 
5B. €. 








In the foregoing discussion an attempt has been made 
to present in brief form a general review of average con- 
ditions both at the surface and in the free air. A knowl- 
edge of these is of interest and importance to an aviator, 
but should be used with caution, for average conditions 
seldom occur and they would scarcely ever prevail at all 
points along a route as great as that from America to 
Europe. We now come, therefore, to the third part of the 
paper, namely: 


3. The Assistance of Winds 


In order to determine, under given conditions of wind, 
the direction toward which an airplane should be headed 
in order that it may keep to any desired course, and the 
resultant speed along that course, it is only necessary to 
resort to that elementary principle of mechanics, applicable 
to any body moving through a medium which itself is in 
motion, viz., the principle of the composition of speeds. For 
example, in fig. 2 let OB represent a course which an aviator 
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Fig. 2. ResuuTant Course anp SPEED OF AIRPLANE 
desires to follow, and OA and S the speed of the wind, this 
wind making an angle « with the line OB. 

Also, let S; represent the air speed (i. e., speed in still air) 
of the airplane. 

Then the angle B which the airplane should make with 
OB, in order that the latter shall be resultant course, may 
be readily computed, since the sines of the two angles are in- 
versely proportional to the two speeds, or 

sin B Se sin .. 
Da 

Also, by completing the parallelogram, we find graphically 
the resultant speed, or Sp = Sw cos 2 +- Sq cos B. 

To take a typical case, suppose the desired course is E. 
5 deg. S.; wind bearing and speed are E. 25 deg. N., 10 
m.p.s. (about 22 m.p.h.); and the air speed of the machine 
is 40 m.p.s. (about 90 m.p.h.). Then « = 30 deg. 

10 X sin 30 deg. 
40) 
B =7 deg., or OC = E. 12 deg. 5. 
Also S, = 10 * cos 30 deg. + 40 cos 7 deg 
= 48 m. p.s., or about 107 m. p. h. 
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sin B = 


From the foregoing brief discussion, it is evident that, 
with an airplane of known air speed, the successive direec- 
tions toward which the machine should be headed and the 
total distance covered in a given time (or the time required 
to fly over a given course) are quickly and easily determined, 
providing the prevailing wind conditions are known. The 
great difficulty consists in finding out, at any specified time, 
just what these wind conditions are. This is being done very 
successfully at a large number of places in this country 
with kites carrying self-recording instruments known as 
meteorgraphs and with small rubber “ pilot ” balloons, whose 
movements through the air are followed by means of theodo- 
lites; The data thus obtained are telegraphed to the Central 
Office of the Weather Bureau, and bulletins are issued for 
the information of aviators in the Aerial Mail Service, Army 
and Navy Air Service, ete. Another method of determining 
wind conditions that has been used in the war and at ordnance 
proving grounds, is by means of so-called “ Archie” bursts, 
which consist of puffs of smoke from a shell, the fuse being so 
timed that the shell bursts at any desired altitude. The move- 


* Excerpt from a paper presented before the Philosophical Society of 
Washington, March 29, 1919. Concluded from last issue. 
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ments of these smoke puffs are observed in a graduated 
mirror and the wind directions and velocities at the given 
height are readily computed. When low clouds are present 
several shells are sent above the clouds at stated intervals, 
usually half a minute apart, an airplane of known speed flies 
from the first smoke cloud to the last, and the aviator is thus 
able quite accurately to determine the current wind conditions 
and to set his compass course accordingly. Still another 
method used in France during cloudy weather consists in 
sending up small balloons which carry small charges of mel- 
inite so arranged that they burst successively at regular 
intervals. Sound telemeters record the explosions, and the 
position in space of the points of detonation ean be thus 
determined. All of these methods are comparatively simple 
on land; they are less so at sea, yet some of them at least are 
by no means impossible, except in very stormy conditions. 
For observations by any of these methods it is advisable 
that the ship remain as nearly as possible in one position. 
Hence it would be impracticable, or at any rate difficult, to 
utilize trans-Atlantic steamships for this purpose. The best 
scheme would be to have at certain intervals along a pro- 
posed route several small ships that could make and report 
such observations. These ships would also be able, by means 
of radio communication, to act as guides for an aviator and, 
in ease of accident, to provide a means of reseue. In order 
to be successful, trans-Atlantic flight, at any rate in its earlier 
stages, should certainly have the benefit of such assistance. 
Aside from the uncertainty as to wind conditions there is the 
added difficulty of keeping to a course, partly because of the 
defleetive influence of the earth’s rotation and partly because 
of lack of precision in the compass itself. With clear skies 
sextant observations make possible the correct determination 
of position, but in cloudy weather the compass is the only 
guide unless the aviator ean fly high enough to get above the 
clouds. 

In ease free-air observations are unavailable, there still 
remains the possibility of obtaining reports of surface con- 
ditions. Sueh reports could and should be furnished not 
only by specially detailed ships but also by those regularly 
plying between America and European ports. With these 
observations the meteorologist would be able to draw a synop- 
tie weather map showing the surface conditions of pressure 
and wind that prevail at a given time, and from this map 
wind velocities at an altitude of 500 to 1000 meters could be 
quickly determined usually with fair aceuracy, from the 
well-known equation for gradient winds, viz: 


rdP 1 (rw sin &)? + rw sin dg, 


v V 


velocity in centimeters per second, 


odn 
in waich v 
e difference in dynes pressure per square centimeter 
an 
per centimeter horizontal distance at right 

angles to isobars, 

r = radius of curvature of the isobar at the place of 

observation, in centimeters, 

0 = air density in grams per cubic centimeter, 

:; , : , Qn 
w = angular velocity of the earth’s rotation 56164 
and ¢ = the latitude. 

Wind directions at these altitudes are usually found to be 
very nearly parallel to the isobars. When pressure con- 
ditions are well defined and relatively stable, comparatively 
small error is introduced in accepting the foregoing assump- 
tions, but when they are very irregular or when local disturb- 
ances, like thunderstorms, squalls, ete., are occurring, the 
principle of gradient winds must be used with caution. In 
general, it is more reliable over ocean than over land surfaces, 
because, as already pointed out, isobaric systems are larger 
and move more slowly over the oceans than they do over 
the continents. 
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It is not sufficient, however, for the aviator to know the 
current wind conditions. He must also be informed as to 
the changes that are likely to occur during the latter part 
of his trip, and this may be as much as 20 to 25 hours in 
advance. Here again the meteorologist is assisted by the 
fact that isobaric systems over the ocean are relatively slow- 
moving. With this in mind and from a detailed study of 
the map before him he can construct a series of maps show- 
ing expected conditions at intervals of six hours, for example. 
From this series of maps he is able to determine the probable 
wind conditions that will prevail at successive points along 
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to 65 deg. N. with axes extending from west to east, so that 
isobars run nearly parallel to the latitude. 

(b) Newfoundland to Portugal via the Azores: High pres- 
sure at latitudes 30 deg. to 40 deg. N., central near the Ber- 
mudas with erest extending eastward, and low pressure at 
latitude 50 deg. N., central about 1000 kilometers east of 
Newfoundland. Under this pressure distribution isobars ex- 
tend east-southeastward from Newfoundland to the Azores, 
thence eastward to Portugal. 

(c) Ireland to Newfoundland: Reverse the conditions 
given under (a). 





Figs. 3 anp 4. Pressure DistrinuTion, NortH ATLANTIC, May 29 anp 30, 1906 


the course at the times at which the aviator is expected to 
reach those points, these times being dependent, of course, 
on the air-speed of the machine and on the assistance fur- 
nished by the winds. 

For the purpose of illustration let us consider a type of 
pressure distribution that is not uncommon, and endeavor 
to trace out the wind conditions at an altitude of 500 to 
1000 meters along a great cirele course from. Newfoundland 
to Ireland. The time selected is the 24-hour period from 
Greenwich mean noon, May 29, 1906, to the same hour on 
May 30, 1906. Fig. 3 shows the pressure distribution pre- 
vailing at the beginning of this period and fig. 4 shows that 
prevailing at the end of the period. On these maps are 
also indieated the great circle courses from Newfoundland to 
Ireland, and from Newfoundland to Portugal via the Azores. 
In the study an attempt has been made to trace the changes 
in the pressure distribution by means of intermediate maps, 
but these are not reproduced here. The flight is supposed to 
start from Newfoundland at about 2 p.m., 60th meridian 
time, or about six hours after the observations charted in 
fig. 3 were made. About this much time would normally be 
required for the receipt and interpretation of reports. 

Table IIL gives in some detail the results of this study. 
The course has been divided into eight sections as indi- 
eated by crosses in the figures and these sections are listed 
in column 1 of the table. Columns 2 and 3 give corresponding 
bearings and distances; columns 4 and 5 computed gradient 
wind directions and speed; column 6, the directions toward 
which the airplane should be headed in order to keep to the 
courses indicated in column 2; column 7, resultant speeds; 
and column 8, the time required to cover the successive sec- 
tions of the entire course, providing the airplane maintains 
a constant air-speed of 40 m.p.s. 

Briefly, this table shows that, through the assistance given 
by the winds, the entire trip from Newfoundland to Ireland 
could be made in about 17 hours, whereas in still air about 
21 hours would have been required. This period would have 
been fairly favorable also for the journey by way of the 
Azores, although less assistance would have been furnished 
by the winds than along the northern route. In general, 
“favorable” conditions for the eastward and westward trips 
along the two routes may be thus summarized: 

(a) Newfoundland to Ireland: High pressure at latitudes 
35 deg. and 45 deg. N. and low pressure at latitudes 55 deg. 


(d) Portugal to Newfoundland via the Azores: Reverse the 
conditions given under (b). 

In all cases, the greater the pressure gradient, the greater 
would be the wind assistance. Occasionally there is found a 
high-pressure area at about latitude 45 deg. N. with its axis 
extending from west to east. This condition would be favor- 
able for both the eastward flight by the northern route and 


TABLE III.—TIME REQUIRED FOR FLIGHT FROM NEWFOUNDLAND 
TO IRELAND UNDER CERTAIN SFECIFIED CONDITIONS OF 
PRESSURE DISTRIBUTION AND OF AIRPLANE SPEED 
AND CONTROI 





Gradient winds | 





























Section | Bearing | Distances | | Airplane| Resultant | Time 
| headed speed 
Bearing Speed | 
m.p. (m.p.| j|m.p. (m.p.} 
" (miles) | 8. h.) | | 8. h.) Hrs. 
l (385) | Variable} .. (..) |E.22°N.| 40 (90) 4.3 
2 5 (235) jE.... 8 (18) |E.20°N 48 (107) 2.2 
, (220) |E.12°S. 14 (31) |E.21°N.| 52 (116) | 1.9 
4 (215) |E.8°S.. 16 (36) |E.16°N.| 55 (123)| 1.7 
5. (210) |E.9°S...| 16 (36) |E.11°N 55 (123)| 1.7 
6. (205) |E6°N.:| 16 (36) |E..,...:| 56 (125)| 1:6 
: Se (205) |E.18°N.| 16 (36) |E.8°S.. 55 (123) BS 
Rice 5 (215) |E.23°N.| 14 (31) JE.14°S..| 52 (116) 1.8 
Total . 13040 ( 1890)]........ wey ae eae ee 16.9 





the westward flight by the southern route. An unfavorable 
day for any of the journeys would be one on which conditions 
are the reverse of those stated under (a), (b), (c), and (d), 
respectively. Another type of pressure distribution unfavor- 
able for all the journeys and one which often occurs, es- 
pecially during winter, is that in which low pressure <xtends 
as a troughlike depression from north to south aeross both 
routes. Under this condition winds almost at right angles 
to an airplane’s course would be encountered and would mate- 
rially reduce the resultant speed. 

In order to determine, as nearly as possible, the average 
number of days on which favorable conditions might be 
expected for the four journeys during different months, all 
of the daily marine synoptic weather maps for the 10-year 
period, 1906 to 1915, inclusive, have been examined and 
classified. This classification has been made by Messrs. F. G. 
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Tingley and George Paterson of the marine section of the 
Weather Bureau and by the writer of this paper. Each one 
inspected about a third of all the maps for each month, after 
having first.compared results on a number of maps inspected 
independently by all three. In this way it is believed that 
errors of personal judgment have been reduced to a minimum. 
The basis of classification is as follows: An excellent day is 
one on which assisting winds prevail at all points along the 
route so that the advantage in time is about three hours or 
more; a good day, one on which assisting winds predominate, 
although head or cross winds prevail part of the way, the 
assistance giving a gain in time of one to three hours; fair, 
one on which the proportion of favoring winds is slightly 
greater than that of head or cross winds, so that the time re- 
quired for a flight is nearly the same as if there were no 
winds whatever; and poor, one on which head or cross winds 
predominate or one on which very stormy conditions prevail. 
The results of the classification appear in Table IV. 


TABLE IV.—AVERAGE NUMBER OF DAYS, EXCELLENT (E.), GOOD 
(G.), FAIR (F.), AND POOR (P.) FOR TRANS-ATLANTIC FLIGHT. 








} 
Newfoundland | Newfoundland 











Ireland to Portugal to 
to Ireland to Portugal | Newfoundland | Newfoundland 

] l 
le|o|r|p|x G|F|P/E/G/F|P|E|G|F|P 
January....... fl 4| 19 5} 4] 8] 14) O} 1) 2) 28) 3] 3) 4 21 
February ...... 3} 7} 4) 14) 2| 7| 4) 15) O} OF} Of 28) 1) 1) 2} 24 
March. ...... 3| 7| 41 17| 3) 6| 6] 16] 1) 1) 1) 28] O} 3) 3} 25 
nn” sdéeuss 2} 5) 81 15) 1) 6 7} 16) O| 2 3] 25) O} 2) 6 22 
| /e Sse 5 q 4; 15) 3) 8 8 12) O} 2] 2) 27) 1) 1) 3} 26 
MND -cccevessas 2} 8s} 6 14 1) 5} 5 19) OF 2} 2) 26) OF 2) 5 23 
iad iceile <icd 6} 7} 8| 10) 2| 6] 11) 12) 1) 2| 5/ 23) 1) 3| 8 19 
August......... 5} 8} 7/11) 3] 35] 77 16| 0} 1} 1) 29) O| 2) 4 25 
September 3} G6) 15) 3) 5} 8} 14) 1} 1) 27) 1) 2} 4| 23 
October. 3} 8} «65} 15) 1) 8} 7} 15) OF OF O} 31} OF 3] 3} 25 
November 1] 5} 6] 18} O} 6} 5| 19} O} 1| 1) 28) oO} 4| 3} 23 
December....... 2} 9} 5) 15 Q| 9} 6) 14) 0} 1) Of 30) OF 2 1) 28 
— |; —- —_—|— | ——-|—— —, ——-- | —- -— —-}|——-} — 
Annual....... = 84) 67/171 26) 75) — * 14} 18/330 y 28) 46}284 











Dropping from further consideration the two classes desig- 
nated fair and poor and combining the first two classes into 
one group as constituting all of the days that are favorable for 
trans-Atlantic flight, we obtain the results indicated in Table 


TABLE V.—AVERAGE NUMBER OF DAYS, MONTHLY, SEASONAL 
AND ANNUAL, FAVORABLE FOR TRANS-ATLANTIC FLIGHT 














Newfound-|} Newfound-| Ireland to |Portugal to 
| land to land to | Newfound-| Newfound- 
Ireland | Portugal land | land 
| 
ES rere reer 15 9 I 6 
rr a . 10 | 9 j 0 2 
ES 5.0.506a6 pane con 10 9 2 3 
DR sahdadediee net amas aan 7 7 2 2 
aera ian 12 11 2 2 
Dvtttedecivacddaekaae 10 6 2 2 
At abn eben heteenaeee ae 13 8 3 4 
ES ctccenescoel 13 Ss | l 2 
ee Snes 9 8 2 3 
JSS Ep eaes 11 9 0 3 
eek ii iden which oe ane 6 6 l 4 
indian dodbawetbnace | 11 11 l 2 
Dh datiashhsos cee cninen’ 29 | 27 6 7 
hia dk 6s kus abe ue 0.8 35 22 6 8 
diets covcdcakchene ce 27 23 3 10 
ete cutvekecedneumenta 36 29 2 10 
(SE ae 127 101 17 35 





From these two tables it is at once apparent, as was to 
be expected, that but little assistance from winds can be 
gained for the westward trip along either the northern or 
the southern course. For the eastward trip, however, such 
assistance may be expected approximately one-third of the 
time, the percentage of favorable days being slightly greater 
along the northern route, due to its lying entirely within the 
region of the prevailing westerlies. 

The foregoing classification has been based on the assump- 
tion that the flying level is about 500 to 1000 meters above 
the surface. At greater altitudes, as already shown, the per- 
centage frequency of westerly winds rapidly increases and, 
therefore, the percentage of favorable days for an eastward 
flight would become larger, probably increasing to 70 per cent 
or more at the 3-kilometer level. Conversely, the percentage of 
favorable days for a westward flight would decrease, although 
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it is difficult to imagine a much smaller percentage than that 
indieated in Tables LV and V. Probably at the present time 
the most favorable height, all things considered, for trans- 
Atlantic flying is between 1 and 3 kilometers above the surface 
for the eastward trip and about 500 to 1000 meters for the 
westward trip. 

It is recognized, of course, that there are other meteoro- 
logical factors, besides wind conditions, that enter into the 
determination of the relative favorableness or unfavorable. 
ness of a day for flight, sueh, for example, as cloudiness, pre- 
cipitation, ete. Except in so far as landing is concerned, how- 
ever, wind is the one element of paramount (and, at the 
present time at least, most vital) importance. Cloudiness 
and precipitation do not extend to very great heights over 
the ocean, because the high relative humidity causes conden- 
sation at a lower level here than over the land. As a rule, 
therefore, an aviator would be able to fly above these con- 
ditions, particularly if they covered relatively small areas, 
On some days stormy conditions prevail over a considerable 
portion of the ocean, and such days, as already stated in the 
paragraph preceding Table 1V, have been classed as un- 
favorable. In this connection it is interesting, and at first 
thought somewhat surprising, to find that the winter season 
shows up so well for eastward flight as compared with the 
other seasons, but it should be remembered that whenever 
conditions are favorable during that season, they are de- 
cidedly so, because of the greater strength of the prevailing 
westerlies at that time of year. Many days in summer, other- 
wise excellent, have only light and variable winds and have 
therefore been classified as fair. The transition seasons, spring 
and autumn, have, on the one hand, more stormy days than 
does summer and, on the other hand, more quiet days than does 
winter. Hence, the percentage of favorable days is less than 
during the two extreme seasons. 

In this paper attention has been confined for the most 
part to the application of meteorological conditions over the 
Atlantie Ocean to flight with heavier-than-air machines, The 
statements made apply equally well to airships. These, how- 
ever, by reason of their greater capacity for fuel, and owing, 
moreover, to the fact that they are not dependent on motive 
power to sustain them, are capable or remaining in the air 
a relatively long time and are therefore not so vitally de- 
pendent upon favorable wind conditions as are airplanes. 


Conclusions 

l. In the present stage of their development and until 
improvements give them a much larger cruising radius than 
they now have, airplanes can not safely be used for trans- 
Atlantic flight except under favorable conditions of wind 
and weather. 

2. Observations of conditions over as great an area as 
possible, and particularly along and near any proposed 
course, should therefore be available at as frequent intervals 
as possible, these observations to include free-air as well as 
surface conditions. 

3. With such observations at hand the meteorologist is 
able quickly to determine the current and probable future 
wind conditions along a proposed route and to advise an avia- 
tor as to the suitability of a day for a flight. 

4. If a day is favorable, the meteorologist is able to in- 
dicate the successive directions toward which an airplane 
should be headed in order to keep to any desired course; also, 
to caleulate the assistance that will be furnished by the winds. 

5. Inspection of marine weather maps shows that at an 
altitude of 500 to 1000 meters conditions are favorable for an 
eastward trip approximately one-third of the time, the per- 
centage being slightly greater along the northern than along 
the southern route. At greater altitudes the percentage of 
favorable days materially inereases, especially along the 
northern route. For the westward trip the percentage of 
favorable days is so small as to make trans-Atlantic flight 
in this direction impracticable until the eruising radius of 
aireraft is inereased to such an extent that they are relatively 
independent of wind conditions. 

6. All things considered, conditions for an eastward flight 
are most favorable along the northern course; for a westward 
flight they are most favorable along the southern course; that 
is, the prevailing westerlies are less persistent along this 
eourse than farther north. 

7. There seems to be little choice as to season, for although 
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the prevailing westerlies are stronger in winter than in sum- 
mer, yet.on the other hand, stormy conditions are more prev- 
alent in winter, and the net result is about an equal percent- 
age of favorable days in the two seasons. Moreover, the 
greater fog percentage in summer just about offsets the 
greater percentage of cloudiness in winter. Fog is a dis- 
advantage chiefly because of its interference in making ob- 
servations with drift indicators. The Newfoundland fogs in 
general are of small vertical extent and do not extend far 
inland. ‘They should not, therefore, prove a hindrance to 
landing, if the landing field is located some-distance from the 
coast. 

8. Most important of all, there is need for a comprehensive 
eampaign of meteorological and aerological observations over 
the North Atlantic in order that aviators may be given data 
for whose accuracy the meteorologist need not hesitate to 
vouch, instead of information based on so small a number of 
observations, particularly of free air conditions, that the de- 
ductions, ineluding some of those in this paper, are assumed 
and not proved, are given with caution, and are “subject to 
change without notice.” 
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Book Review 
AEROBATICS. By H. Barber, A. F., Ae.S. (Robert McBride & 

Co., New York. 61 pp. 29 ill.) 

Captain Barber’s latest book is sound and extremely inter- 
esting. A flying instructor of many years experience, he has 
in this small book written exactly what the flying student ought 
to know, in a simple and picturesque manner. Part 1 deals 
with Elementary Flying, Part 2 with Aerobatics, a name Cap- 
tain Barber invents for stunt flying. The illustrations are 
wonderfully good and help to render the most complicated 
maneuver understandable. The book is useful not only to the 
flying student, but the designer, who, unless he is an experi- 
eneed flyer himself, does not always visualize flying operations 
any too successfully. 





AVIATION 425 


Sturtevant Supercharging Device 


The weight of the B. F. Sturtevant Company’s supercharg- 
ing device as at present constructed is 50 lb., although this 
weight will be reduced in later construction. The fan wheel 
itself revolves at ten times the speed of the engine crankshaft, 
at normally 22,500 r.p.m. At this speed a pressure of ap- 
proximately two atmospheres maximum is obtained. The pres- 
sure of course can be varied by varying the relative speed of 
the fan. 

The compressor is driven by an external belt at the ratio of 
2:1 to the crankshaft, while inside the housing adjacent to the 
fan is a pair of herringbone gears giving a reduction of 5:1. 
The gears run in oil and the bearings upon which both the gear- 




















shaft and the fanshaft revolve are oiled from the pressure sys- 
tem of the engine. The oil is finally led back to the engine 
sump by gravity. 

The speed of the fan is variable and controlled by means of 
an aneroid so that the outlet pressure is always that obtaining 
at sea level. Of course if the plane ascends above that point 
at which the blower is designed to operate, the pressure will 
begin to fall and the engine will be operating much the same 
as when leaving the ground without the connection of the 
supercharging device. In addition to the automatic control, a 
manual control is provided so that the pilot can cut out the 
supercharging device or throw it in at will. 

A point which is important to consider in connection with 
the arrangement of the device is the fact that all the apparatus 
is added to the engine and yet in no way influences its opera- 
tion mechanically. Only a comparatively small amount of 
power is taken from the end of the crankshaft and if, for any 
reason, it is desirable to cut out the supercharging fan in the 
air, the engine will operate exactly as well as though it were 
normally equipped. What more, with the latest Sturtevant 
design, all that is required for applying this supercharger to 
any engine is to provide a coupling on the end of the erank- 
shaft and an air connection to the carburetor. 
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,296,848—To Richard Fitz Power, Doveridge, England, assignor of 
one-half to Oliver Wolcott Thomas, Ithaca, N. Y. Control of 
aeroplanes. 

,297,032—-To Frank S. Stirton, Springfield, Ontario, Can. Aero- 
plane 

1,296,667—To Henry Kleckler, Buffalo, N. Y., assignor to Curtiss 

Aeroplane & Motor Corp. Wing-post socket. 
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One of the most successful planes developed during the war 


is the Lepére two-seater fighter, designed and built “by Capt. 
Georges Lepére, with a group of French associate engineers, 
at the plant of the Packard Motor Car Co., Detroit. 


It belongs to the class of two-seater fighters of the DeH-4 
and Bristol type, and would seem to mark progress over both 
these makes. 

Flying Qualities—The machine exhibits excellent flying qual- 


The Lepere Two-Seater Fighter 





it is worth while to achieve this at the expense of 
greater head resistance is a doubtful point. 

Another striking peculiarity of this design is the fact that 
there are no meidence or stagger wires in the plane, these being 
replaced by a system of portal framed struts as shown in Figs, 
2 These are built up of layers of spruce. Measure- 


so mueh 


2 and 
ments of stress in incidence wires during sand test would seem 
to indieate that the initial tension in them is rather relieved 








Fic. REAR VIEW OF 
ities, with ready response of all controls. Longitudinal, lateral 
and directional stability of the machine is good. In taxying, 
starting and landing it is entirely satisfactory, and on landing 
it does not roll more than 300 or 400 ft. All stunt maneuvers 
can be readily performed, and in general, from a pilot’s point 
of view, the machine is exeellent. 

The range of vision is very good, the controls well placed, 
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than otherwise by flight loads, and portal frames of this char- 
acter are amply strong. They have the disadvantage of extra 
weight, but cut down resistance and have the advantage of sim- 
plieity. 

The fuselage wing struts are of a type similar to the outer 
struts, but go right down through the fuselage and rest on the 
heavy beams which connect through the spars of the lower 














Fig. 2. 


SIDE VIEW OF 


and instruments so arranged that the pilot need only move his 
eyes. 

Wing Truss—The wing truss offers a number of interesting 
peculiarities. In addition to the usual lift and landing wires, 
two wires are carried forward to the chassis struts, where these 
support the fuselage from the upper and rear spars at the 
inner strut points, these wires serving partly as lift wires and 
partly as external drift wires. From the lower strut points 
wires are carried to the chassis, where a stout strap is carried 
across. This trussing is very strong, because lift wires carried 
to the chassis certainly carry some of the lift load; but whether 
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struts may be seen in Fig. 6. 

The spars are of the usual spruce routed I-section type, and ° 
the trailing edges are aluminum strips 1 in. x 7 in., to which 
the ribs are tacked. 

The ribs are strongly reinforced by tightly fitting spruce 
stiffeners glued to the webs at five points. A piece of doped 
tape wrapped around the rib at each stiffener holds the flanges 
in close contact with the ends of the stiffeners. Three-ply 
veneer strips cover the upper surface of each wing from the 
front spar to the leading edge, adding stiffness in the plane 
of the drift trusses and taking up slip stream and high suetion 
effects on the wing. 


wing. These 
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The fittings throughout are rather heavy, but have some de- 
sirable features. Fig. 4 is a sketch of one of the spar fittings 
taking lift, drift and landing wire members. The main part 
of the fitting is built up of two plates of 5/64 in. gage riveted 
and sweated together and fastened to the spar by two ;; in. 
bolts passing horizontally through the spar at its neutral axis. 
The clip for the internal drift wires is held on by the same two 
bolts. The framed interplane struts are held rigidly at each 
corner to the spars by four 4 in. bolts passing through plates 
on the upper surface of the wing, as shown in Fig. 4. 

The weight per square foot of the entire truss is 1.4 lb., 
which is somewhat heavier than the average for a plane of this 
type. But the factor of safety on sand test was very high, 
attaining a value of 8.5. 

Aileron Control—The aileron control is of the rigid type, 
very much liked by French constructors and increasing in 
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Fic. 3. INTERPLANE Strut Bay 


favor in England and this country. A somewhat heavy push 
rod is earried through the wings, and with a simple bell crank 
lever connection is made to the aileron arm (Fig. 5) on the 
lower aileron. Another aileron arm is placed on the upper 
surface of this aileron and connects to the upper aileron by a 
small steel strut screwed into a part of the aileron arm. The 
control is very rigid and positive. 

Tail Surfaces—The general arrangement of the tail surfaces 
may be gathered from Figs. 1 and 2. The stabilizer is sup- 
ported by two steel rods on either side and fits snugly on the 
veneer covered fuselage. The elevator is of very simple con- 
struction. The ribs are all spruce, with no cut-outs in the web. 
The main spar is built up of spruce and 3-ply mahogany, while 
the secondary spar is a spruce rod. A % in. strip of aluminum 
forms the trailing edge, with ash bent to shape for the curved 
portion at the tips. The masts are in two parts, welded to- 
gether and held to the main spar by four bolts, a very simple 
and effective attachment. The stabilizer and rudder are of very 
similar construction; the fin has no spar, but is covered with 
thin 3-ply. 

The actual controls call for no special notice. In sand test- 
ing, the horizontal control system failed at 20 lb.-sq. ft., and 
the rudder mast crushed at 30 lb.-sq. ft. With slight subsequent 
alterations, both systems were ultimately satisfactory. 

The Fuselage—The fuselage is of exceedingly strong but 
somewhat heavy construction. It is covered in by side panels 
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of 6-ply veneer, running from end to end, of a total thickness 
of 5/32 in., and composed of 2-ply % in. mahogany, 3-ply 
1/32 in. mahogany and 1-ply 1/32 in. white wood. At the 
engine end of the fuselage, the side veneer panels are cut down 
so as to follow the longeron system, and big cut-outs provide 
plenty of ventilation for engine and radiator. The lower panel 


Spacers 














Filler 











Internal ” 
Drift Strut °/¢ Bolt— Spar 






O 


Filler Q 


Sweated 


Yq Bolt 







Inter- 
plane 
. Strut 
fj, Bolt 
/nterplane 
Strut 


internal Drift 
. Wire Lugs 





Landing 
Wire Lugs 


544, Hole ie! 
q 


Lift Wire Lugs_— 
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is of 3-ply, 3/32 in. total thickness, built up of 2-ply 1/32 in. 
mahogany and 1-ply 1/32 in. white wood. As well as being 
attached to the longerons, the ‘side and bottom panels are laced 
together. Transverse panels are placed at intervals along the 
fuselage, six in all, including a small bulkhead at the center of 
the engine bed. A system of diagonal bracing is also carried 











Fig. 5. AtLeRoN ConTROL 


along the fuselage, the diagonal braces consisting of routed 
spruce struts solidly glued and butting into the longerons. 
Engine Mounting—At the front fuselage wing struts, the 
upper longeron is cut away to allow room for the wing struts. 
Two short spruce longerons then continue to the front end of 
the engine mounting. This introduces an element of weakness, 
counteracted, however, by a wire brace carried from the front 
end of the engine bearers to the top of the fuselage wing struts. 
The engine bearers are of spruce with a top of ash-spruce 
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laminations, and rest on the two transverse bulkheads. In the 
veneer sides of the engine section are sliding vent holes, which 
give good accessibility. The general arrangement of the engine 
mounting is clearly illustrated in Fig. 6. 

Landing Gear—This is of extremely solid construction and 
provides support for the inner wing struts, which go straight 
down through the fuselage to the lower longerons, and also for 
the engine mounting. The use of a 3-strut landing gear pro- 
viding such support would seem perfectly justified for a ma- 
chine of this type. The three struts are of laminated spruce 
construction, with interlocking laminations of grains running 
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Front Part oF THE FUSELAGE, SHOWING BULKHEADS, 


ENGINE BEARERS AND CABANE Bays 


Fia. 6. 


in the appropriate direction, forming one solid homogeneous 
structure. An oval-shaped opening provides the necessary 
guide for the axle. The design of the shock-absorber system 
is neat and well stream-lined. Two compression tubes are 
freely hinged at either end, and are stream-lined in with the 
axle of the plane. The support of the cross tube carrying the 
rubber cord might, perhaps, be simplified. A number of steel 
plates pass round and fasten to the lower part of the strut 
structure and themselves carry the cross tube. 

Power Plant—The installation of the Liberty-12 in the Le- 
pére is interesting in that it differs in some respects from that 
found in the DH-4 and USD-9A. 

The power plant has been made more accessible, first, by 
mounting the radiator in the center section of the top wing, 
and, second, by mounting the carbureters at the sides of the 
engine toward the rear. This has been accomplished by de- 
signing long intake manifolds. 

The installation in general is very satisfactory. The extraor- 
dinary accessibility of the two Zenith Duplex Compensating 
Carbureters is a noteworthy feature of this installation. The 
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fire hazard is also reduced by this arrangement as against the 
customary one of locating the carbureters in the alley. 

Cooling System—The cooling system of the Lepére two- 
seater, shown in Fig. 7, differs from that used on most Ameri- 
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Fig. 7. Water CircuLaTion System 
ean planes in that the radiator is mounted overhead in the 
center section of the upper plane. This location has certain 
advantages. It decreases the resistance to the forward motion 
of the plane and gives the pilot better vision. In facet, the ex- 
cellent vision of the Lepére is commented on by pilots who 
have flown this ship. This loeation is also favorable because 
of its height above the engine. 
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GASOLINE SYSTEM 

The radiator is attached to the wings by means of suitable 
clips riveted to radiator and bent to hook over the wing spars. 

This loeation of the radiator hinders the lifting power of the 
upper plane a little, but is more than offset by the decrease in 
resistance offered by considerable frontal area, as is the case 
with the DH-4 and USD-9A. 

There is perhaps one disadvantage worth mentioning with 
the radiator mounted overhead. Should the radiator become 
punetured in some way, the pilot and obseryer are liable to get 
sealded. 

In regard to accessibility, this location is more favorable 
than with a front mounting. With the radiator mounted in 
front, it is necessary to remove the propeller, whereas overhead 
it is obvious that this would not be necessary. 
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The following data A eens on the Lepére radiator: 


Radiating, surface, 35,520 sq. 
Length, in. 
Width, 7 in. 
Core, 7 in. 
Frontal area, 783 sq. in. 
Water capacity, 41.6 lb. « 
Water flow, 80 gal. per min. 
Head, 18 in. 
Free water area, 61.62 sq. in. 
Depth, 25.5 . 
Free air area, ft. 
Weight, 127 lb. 


124.68 sq. 


Gasoline ee gasoline system is shown diagram- 
matically in Fig. 8. The gasoline is carried in three main 
tanks; two lower ones, D, and one upper tank, A. Inside of 
tank A and integral with it is a separate reservoir, B. The 
operation of the system is as follows: 

A Venturi tube is suitably located above the lower wing and 
is connected by a pipe to the vacuum chamber C. The vacuum 
ereated in this chamber causes gasoline to flow from tank D 
through prtpe EF to the two-way valve F. From this valye the 
gas flows to the vacuum chamber C, from which it is dumped 
into the nurse reservoir B. From this reservoir, B, gasoline 
flows by gravity through pipe G and two-way valve H to pipe 
J, thence to carbureter. When tanks D are empty, valve F is 
turned to its other position and gasoline is then drawn from 
tank A through line K. After reaching valve F’ the gasoline 
flows through the same channels as in first case. 

If the vacuum chamber should become inoperative, it is pos- 
sible to fly by drawing gasoline direct from tank A without 
passing through the nurse reservoir B. This is accomplished 
by turning valve H to another position, when it will draw gaso- 
line directly from the sump at the bottom of tank A by grav- 
ity, and thence through pipe J to the carbureter. 
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LANDING GEAR 


Number of wheels, 
Tread, 65% in. 
3 strut type. 


Liberty-Packard, 12-cyl. 
Horsepower at 1700 r.p.m., 
Weight dry, 825 Ib. 

Delco ignition and volt generator. 

Willard battery, 4 cell, 8 volt. 

Advance, 30 deg. 

In flying, generator and distributor used. 

2 Zenith Duplex compensating carburetors. 

Propeller, 2-bladed, 9 ft. 10 in. diameter, 7 ft. 3 in. pitch. 


Power PLANT 


400. 


Om Tanks 


One tank uate motor, between bulkheads. 
Capacity, 45 lb. il pressure, minimum, 20 Ib.; 
Maximum temperature, 150 deg 


GASOLINE TANKS 
Number, 3. 
Reserve tanks under cowl, 2 ry tanks under pilot’s seat. 
Capacity of main tank, 210 
Capacity of reserve tank, 219.5 5 lb. 
Main feed system, vacuum. 
Reserve feed system, vacuum. 
ARMAMENT AND EQUIPMENT 

is Marlin guns right hand side of fuselage.............. 

CC” synchronizer 
Ammunition, 
Aldis sight 
Two Lewis guns (with yoke and sights) 
One scarf mount 
Ammunition, 970 rounds. 
One fire —e. 
Oxygen — 
Instruments. . : 


Total weight of armament and equipment 
Weicnat DISTRIBUTION 


Structural weight empty (ineluding instrument board).. 
Water in engine radiator and piping. ; 


. 
oil pressure, 


MMR S O° ore oe, ee ees 


maximum, 


40 


2465.9 





lb. 


Ib. 


95.6 * 





2551.5 Ib 





























Span, 41 ft. 74% in. Total wala, RS Pree ee Femi eye era 
Total length, 25 ft. 34¢ in. Fuel and ( 
Total height, 9 ft. 7 in. (standing on ground). Fuel, 73% gal...... 437 Ib. 
Height at hub of propeller above ground, in flying position, 5 ft. 334 in. Ou, 53 gat.... 46.5 
~At rest, 6 ft. 3 in. 
Stagger, 24 + in. Total..... 483.5 
Dihédral, none. Useful Load 
8 ack, none. Pilot, observer and clothing... 360 Ib. 
e, none. Armament and equipment.... 341 “* 
Gap, 60% in. 70] dh. 
Upper wing: area, including ailerons, 206.8 sq. ft. Span, 41 ft. 7144 in. Chord Total useful load.. . 701 tb. 
% in. ean 
mate Wing: area, including ailerons, 208.6 sq. ft. Span, 41 ft. 74% in. Chord, Total... 2.20... c cece cece eee eee ges 3746.0 Ib. 
534 in. 
Incidence for both planes, 1 deg. Power loading, 9.35 lb. /hp. 
Wing loading, 9. 05 Ib. /sq. ft. 
CONTROL SURFACES 
a Summary or Test Resvuyrs 
Stabilizer area, 17 sq. ft. 
Elevator area, 33.4 sq. ft. R.P.M. Speed R.P.M. 
Vertical fin, 3.4 sq. ft. Altitude Time Climbing Level Level 
Rudder area, 13.1 sq. ft. 5,000. . 4.4 min. 1520 130.4 1700 
Ailerons: 32.2 sq. ft. in upper wing; 32.2 sq. ft. in lower wing. 10,000... 2 * 1545 127.6 1685 
‘ 15,000... 17.5 1530 122.4 1640 
FUSELAGE 18,000... . 25.7 1490 110.0 1580 
20,000... .. 36.6 1445 94.0 1495 
Maximum cross-section rectangular in shape. 
Maximum cross-section, 2 ft. 10 in. x 4 ft. 0 in. deep. Service ceiling, 20,200 ft. 
Air Mail Servi 
MONTHLY REPORT OF OPERATION AND MAINTENANCE, MARCH, 1919 
Rent, Service and Unit Cost 
‘ Light 
Air- : Grease | Office Motor Fuel Mechan-| Repairs | Interest | Depart- = 
plane Gas and Force | Cycles | Power Mise. Pilots ics and | and Ac-| on In- mental Total 
No. Oil Trucks | Tele- Helpers | cessories| vestment| Overh’d Gal. | Total | Total} Miles} Cost | Cost 
| phone | Charge of |time run} miles |runper| per p-r 
Water Gas |hr. min.} run {gs ul.gas| hr. Mile 
2 $25.07 $1.92} $29.42 $60.81) $28.32! $111.38 $42.60) $48.13 $40.45} $58.46 $59.48 $506.04 | 82 8 37 248) 3.02 $139 80 $2.04 
3 89.69 23.23) 62.37 60.81 410.33) 2 153.53} 280.29) 23.60) 58.46 59.48 974.71 294, 13 02 | 872) 2.97 75.00! 1.12 
4 15.10 55 3.37 60.81} 19.48) 5 11.76} 31.72) 49.00) 58.46) 59.48 405.52) 50 1 OO 90} 1.80 | 405.52) 4.51 
r 68.58 16.98 62.37 60.81] 10.33} 22 108.77} 300.86 17.50} 58.46) 59.48 917.06} 225) 9 14 704; 3.13 99.00} 1.30 
5 99.18 6.89) 62.37 60.81}; 40.33 2 117.21} 294.84 39.15} 48.46 59.48 917.64 181 9 57 | 606) 3.35 92.40) 1.51 
10] 6.10) | 32.95 60.81 12.01 44. iawk., Scenes 49.10) 58.46) 59.48 323.68] 20) . ‘ ak wilt othe oy 
11} 109.08} 24.93) 62.37 60.81) 41.33 122. 42.36) 297.24 129.90 58.46) 59.48 1,208.88} 359} 20 44 i. 486 4.14 | 8 . 20 81 
12 37,22) 4.28) 29.42 60.81}; 28.32 111. 133.51} 98.39} 36.75 58.46) 59.48 658.02; 122) 11 20 722) 5.92 58 20} 91 
14 27 .§ 62.37 60.81 40 .33 122. 91.94] 283.31 190.20 58.47] 59.48] 1,316.7% 3) 392| 24 47 1,900) 4.85 53.40) .69 
15) 32 62.37 60.80} 39 73) 122. 375.19 303.13 71.58 58.46} 59.47 1,343.31} 517) 31 «(il 2,387| 4.62 42.00 . 56 
30) es 43.37 60.80 19.48) 55. 36.71 243. 7 67.00 58.46) 59.47| 780.96) 414) 3 07 | 180} .43 | 250 80) 4.34 
38} < 43.37 60.80 19.48 55. 31.81 243.78 186.45 58.46) 59.47 | 809.87} 133) 2 32 218) 1.64 | 319.80) 3.71 
39} 62.37 60.80} 40.33] 122.5 97.19] 262.87] 24.12 58.46} 59.47; 898.76} 304) -8 15 | 652| 2.14 | 109.20} 1.38 
“He 43 62.37 60.80) 40.33 122. 86.98 245.14| 88.40 58.46) 59.47) 969.23} 408) 7 23 | 433) 1.06 | 131 40} 2.24 
24224] 10.42 60.80 7.47 44.2: 9.75 31.72) 12.00 58.46 59.47) 318.17} 60} O 50 | 90| 1.50 | 381.60) 3.54 
38275} 33} 29.42 60.80] 28.32) 107.38} 20.62) 33.39} 272.85} 58.46] 59.47) 708.53] 111] 1 45] 128] 1.15 | 405.00) 5.54 
39364) ......{ 19.00) *60.80} 20.85} 96. 38| Ss 46.57 5.82| 58.46 9.47| 367.35 Fes ts 8. oval - care aie 
39365 50.94 l 41) 19 00! 60.80} 20.85 96. 40.05 45.57 | 2.90 58. 46) 59.47 455.83 168), 3 «24 | 120} _ .71 | 133.80) ; 3.80 
Gunes bee os ra aa 1 eas at mee Le Ss See 
Total|$1,167.06|/$209 51|s798 70|$1,094.49|$527 . 62|$1,76 Tr 1,800.00|$3,090.73|$1,306.77|$1.0: 52.00/81, 070.55|$13,880.29 29) 3,840)1. 52 48 | 0.836) 2.82 | #00. 20j81.28 28 
| | | | | 











Cost per mile, 
Note. 





overhead, $.42; cost per mile, flying, $.29; cost per mile, maintenance, $.57. 
This report includes the cost of complete overhauling of one JN-4-H and one R4-L, and rebuilding of one R4-L. 
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Section 4. 


Chassis testing is in many respects on a most unsatisfactory 
basis. The magnitude of the forces coming into play depends 
entirely on the type of landing made. If the pilot flattens out, 
flies at a distance of a foot or so above the ground, slackens 
his speed below stalling speed ever so slightly, and makes a 
gentle three-point landing, he may impose‘on the chassis a 


Chassis Testing 


between front and rear struts which represents a landing with 
propeller axis horizontal is purely conventional, and, although 
providing a simple method of comparison, will by no means 
be fair to every type of landing gear. This type of loading 
is indeed a fair compromise, since it will, as a rule, divide loads 
between front and rear struts. 
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Fig. 1. GENERAL ARRANGEMENT FOR CHASSIS TESTING 


dynamic loading not exceeding 11% times the weight of the 
machine. If he lands head-on, straight from the glide, he may 
impose the most severe shock, which the chassis can barely 
stand 

There is also this difficulty, that whereas a three-point land- 
ing for a typical chassis such as the DeH-4 (illustrated later 
in this section) will throw the greater part of the load on the 
forward strut, a landing with the propeller axis horizontal will 
divide the load more evenly between the front and rear struts, 
while a landing head-on, or the meeting of a bump while taxy- 
ing on the ground, will throw the load mainly on the rear struts. 

Hence the generally adopted chassis strength factor of 6 or 7, 
and the testing of chassis to reproduce that division of load 
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There also arises the question of side-swipe or side-landing. 
In this the chassis has to stand a large transverse component. 
To test a chassis under conditions simulating this, it is neces- 
sary to test on a laterally inclined platform, with a support 
placed against the wheel on the lower portion of the ineline. 
The inclination, in the few cases of test hitherto conducted, has 
been such as to give a transverse load of one-third the vertical 
load, but the method is by no means fully developed. 

Practical Methods of Testing Chassis. In Fig. 1 is shown 
a typical set-up of a chassis for test. A strong, well-braced jig 
is hinged to the wall of the building in which the test is being 
conducted. It carries at its end a box-like structure in which 
the pig lead can be piled. The chassis is set yp underneath in 




















May 15, 1919 


such fashion that it corresponds to the propeller-horizontal 
attitude of the machine. Rough planking is used, as shown in 
the photograph, to get the correct position for the chassis. The 
wheels are placed on heavy I-beams, whose ends rest on scale 
balances, so that the tendency for unequal loads to occur on 


4 c 
\ (% 
\ 
D 


\ 


A ie = 


Fic. 2. 











Q< 
F<; 


w< 














AT WuicH DEFLECTIONS ARE MEASURED ON 
CHASSIS 


PoINntTs 


the two wheels may be eliminated. Jacks are placed at the 
front end of the jig, to support it, while load is being piled on. 

In measuring deflections a long lever-like arrangement has 
to be employed, so that it is not necessary for the observer to 
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Fic. 3. Impact MetHop or TESTING CHASSIS 


get underneath the chassis. The points at which deflectiohs 
are measured are shown in Fig. 2. Measurements at all these 
points are necessary, and in no other way ean the net movye- 
ment of the axle relative to the struts, and the true deflection 
of the center of the axle relative to its ends, be obtained. Loads 
are generally applied in increments of about 500 Ib. In Table 
I are given the deflections measured for an SE-5 chassis 
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(termed chassis E later in this section), which is that of a 
single-seater scout having a gross load 2050 Ib.), and also in 
Table II the net deflections of the axle with respect to struts, 
and deflections of axle center relative to ends. 

In English practice it is customary to adopt a different 











Fic. 4. Fatuure or CuHassis A 


method of testing. The chassis is connected to a platform, as 
shown in Fig. 3, which is hinged at one end and is loaded with 
shot bags. It is allowed to drop from a definite height a num- 





Cuassis B Berore TEst 


Fa. 5. 


ber of times, the force of the blow being increased at each test. 
This method has the advantage of simulating more closely the 
conditions of a blow, but precludes all deflection measurements, 
and also does not permit the exact failing load to be found so 
accurately. 


Results of Tests. In Table III are given results of tests for 


chassis of some typical machines. 
















439 AVIATION | May 15, 1919 












TaBLe I 


Load on Deflection measured at 


Rt Lt. 





| 
pis 





; | Remarks 
Wheel Wheel A | B Cc D E 
(Ib.) j 











Right tire air pressure —75 lb. 
Left tire air pressure=77 Ib. 




















fs |Both tirés pumped to 80 Ib. 











rere Fg re a — ; Fig. 6. CHassis B Arrer FAILURE 






[Tires compressed with this 

















Load—pressure==85 Ib. also failed by flattening of the rims, and a good many of the 
Se — ———— , rubber strands parted. After the wheels had been removed 
Failure occurred when 250 Ib. were added to each wheel and the cord replaced by flexible cable, the loading was con- 


tinued up to 20,720 lb., at which point the front strut buckled. 
Here was a very interesting point in design. The strength of 






















































Taste II 
Deflection of axle Deflection of axle Deflection of axle 
with respect to at center with respect to 
right strut left strut 
0 0 0 
4 Mg ty 
ti %% 4 
ly } i“ 
1 & 5g 
14 Ys it 
1 vs 5 $3 
1 ¥% $5 l 
1% % l ¥s 
1% jh lis 
1 ve 1% 1 ys 
1% l yy ll 
1% 13% l #5 
1% 1} 1% 
1% 2 1s 
TABLE III 
Load on Chassis Fig. 7. Faure or Cuassis C 
} at Final Failure 
Gross Weight |(after reinforce Nature 
Machine | Type Load of Chassis |ment) and Fac- of Failure . , a : ‘ 
de (ib) i.) - heb of Sateer,, - the main members is perfectly satisfactory, but the design is 
—_— vitiated by the fact that there was not enough stiffness in the 
(A) Two seat- 20,720 Ib. | Front Struts shock absorber, and the 750x125 mm. tires were not large 
DeH 4 | er Fight- 3480 132 Buckled enough for the load. 
| er 5.95 = 
4 (B) Two seat- 10,500 Ib Failure of guide “> 
USC 1 er Com- 4000 135 plate due to ec- i 
bat 2.62 centric loading 
(C) Two seater 16,000 Front Struts 
Combat 2800 87 5.00 Buckled 
| Single 
(D) Seater ad- 1200 70 $4,650 Ib Tubing connect- 
vanced 3.9 ing steel struts 
Training at Bottom 
: Single Failure at, point 
(E) Seater Pur- 2050 97 7,370 Ib. where rear strut 
SE5 | suit Air- 3.56 is brazed to hor- 
plane izontal tubing. 
In Figs. 4, 5, 6, 7, 8 and 9 are shown the failures for the five 









machines A, B, C, D and E, and these failures will be discussed 
in detail as an instructive piece of work in chassis design. 
Chassis A is that of the well-known DeH-4, with front strut 
of spruce and rear struts of yellow poplar. The shock-ab- 
sorber consisted of four units of eight loops each of , in. 
elastic cord. Under a load of 13,690 lb., the cords extended so 
far that the axle forced out the block which was mortised be- 
tween the struts to form the top of the axle guide; the wheels Fig. 8. Farture or Cuassis D 
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Chassis B gave an unsatisfactory result because of the eccen- 
tric forces unfortunately present in every design, which, acting 
through the cord, bent the slender guide plate. It is such fea- 
tures of the design that seem to require special care and escape 
the designer’s attention. 

In chassis C, after reinforcement, failure in the struts oe- 
eurred at 15,370 lb., a perfectly satisfactory figure, but at as 








Fig. 9. FArLure or CHassis E 
low a figure as 9030 Ib. the axle bridge supporting the cords 
gave away. Again a case where a minor member caused a 
disappointing failure. 
Chassis D, with a factor of safety of 3.9, was just satisfac- 
tory. The photograph indicates that whereas the main mem- 
bers were amply strong, the designer had not sufficiently 
strengthened the lower cross-piece, where considerable bending 
moment is introduced by the strut cantilever action. 
A similar failure occurred in the SE-5 (Chassis D), where 
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Army Aircraft to Fight Forest Fire 


Army airplanes and captive balloons will cover portions of 
the National Forests of California, Arizona, New Mexico and 
other states this summer, to aid in detecting and suppressing 
forest fires. In compliance with an order from Secretary Baker 
directing the Air Service to co-operate with the Forest Ser- 
vice of the United States Department of Agriculture in this 
work, conferences are under way to determine where, and to 
what extent the air scouts will supplement the forest rangers. 

That there is a distinct and important place for aircraft in 
fire protection of timberlands\is regarded by the forestry offi- 
cials as beyond doubt; this was constructively expressed by 
Henry 8. Graves, Chief of the United States Forestry Service, 
in an article printed in the Jan. 15, 1919, issue of AviaTIoNn 
AND AERONAUTICAL ENGINEERING. 

On June 1 observations covering a large part of the Angeles 
National Forest will be begun from a captive balloon stationed 
at about 3000 ft. over the Army Balloon School near Arcadia, 
Cal., and two routes of airplane patrol work will be operated 
from March Field, twelve miles southeast of Riverside, Cal. 
Two planes will be used on each route, the routes will each be 
approximately 100 miles long, and each route will be covered 
twice a day. 

The airplane routes from March Field will afford an oppor- 
tunity to survey about 2000 square miles in the Angeles and 
Cleveland National Forests. Fire warnings will be transmitted 
by means of parachute messages. 

One of the interesting possibilities to be tested is bombing 
fires to put them out. It is believed that bombs charged with 
suitable chemicals can be used with good results. 

The chief use of the aircraft this summer, however, will be 
for fire detection. At present the Forest Service relies for this 
partly on patrol, usually by men on horses, motoreyceles, or 
railroad speeders, and partly on watchers stationed at lookout 
points. Aireraft have many points of obvious superiority for 
both classes of detection work. They would use wireless in re- 
porting fires, as they have done in communicating with the 
artillery, and would locate fires by co-ordinates in the same 
way that gun fire in war is directed to a particular spot or 
object. 

From the Army standpoint, the use of aireraft in protect- 
ing the National Forests affords a valuable opportunity for 
training fiiers and developing further the possibilities of air- 
craft and the art of flying. 





a brazed cross-piece gave early trouble. 


Prauz Scour (160 Hp. Mercepes ENGINE) SURRENDERED TO THE ALLIES 


(C) Western Newspaper Union 




















Veneer Body Construction 


The development of veneer airplane bodies of the semi- 
monocoque type has been considerably delayed by lack of 
knowledge as to the best designs, materials and methods of 
construction, but not because of any unsuitability or insur- 
mountable objections to this type of construction. The 
veneer construction is known to possess a number of impor- 


the whole body and permit the use of a comparatively light 
skin of veneer. 

Tests were carried out and reported at McCook Field by 
Lieut. Alexander Klemin, A. S., in an endeavor to develop 
satisfactory veneer bodies for the USC-2 and USXB-1 combat 
planes. The results of these investigations, which are now 








RT ke 











Fig. 1. Tor View or THE HASKELITE USC-1 FuseLace No.1 Type 


tant advantages over the truss type body, such as a consider- 
ably greater strength in proportion to weight—when properly 
made—and its suitability for streamlining. With regard to 
the latter property, a veneer body shows the greatest strength 
when made in proper streamlined section, whereas a truss 
type body in its strongest and simplest form is usually a 
Square or parallelogram in section, and therefore requires 
special fairing elements for streamlining. Among other 
advantages may be mentioned that the veneer body will retain 
its alignment automatically and is not distorted by any load 
short of that corresponding to the elastic limit of the material 
—a condition which hardly ever occurs in service. 

The veneer construction also leads to a great reduction of 
timber wastage, since small pieces of wood, and even rejected 
pieces, may conveniently be worked into the veneer without 
weakening it. From the viewpoint of the constructor the veneer 
body offers quite a handsome proposition, because it involves 
fewer manufacturing operations, and requires many less 
fittings, which obviously simplifies assembly and speeds up pro- 
duction, while the repair of veneer bodies is a comparatively 
simple operation. Tests have been made at MeCook Field on 
veneer bodies by cutting out sections of the bulkheads, and 
inserting new sections, gluing them into place and reinforcing 
with gusset plates both sides of the splice. These tests have 
shown these repaired sections to be fully as strong as the 
undamaged ones. 


The veneer body, as here referred to, consists essentially of 


four longerons with bulkheads placed at suitable intervals, 
which skeleton is covered with a thin skin of veneered wood, 
glued and screwed to bulkheads and longerons. This “ semi- 
monocoque ” body is ¢onsidered greatly superior to the true 
monocoque type, which is made without internal reinforcements 
in the form of longerons and bulkheads. The latter reinforce 


available for publication, are of great interest because they 
are likely to straighten out many misconceptions which are still 
prevalent on this subject. 

The following veneer bodies have been tested at McCook 
Field during the war: 

For USC-2 two-seater combat airplanes, (a) Haskelite No. 
1, (b) Haskelite No. 2, (c) Davies-Putnam, and (d) J. C. 
Widman Co. veneer bodies; for USXB-1 two-seater combat 
plane, (a) J. C. Widman Co., (b) Davies-Putnam No. 1, (c¢) 
Davies-Putnam No. 2, (d) Davies-Putnam No. 3. veneer 
bodies, 

Tests of USC-2 Bodies 

Haskelite USC-2 No. 1 Type—This veneer body had a skin 
of three-ply pressed to correct shape in four pieces by a special 
process. The face plies of the skin were of 1/28 in. bireh with 
transverse grain, while the core was of 1/12 in. redwood with 
the grain longitudinal, making a total thickness when finished 
of ¥g in. The weight was 6.0 oz. per sq. ft. 

The longerons were of spruce, steamed and bent to shape, 
and the bulkheads were made up of Haskelite veneer, ranging 
from five-ply %@ in. in thickness to seventeen-ply of a total 
thickness of 1 in. The four sections of the skin were joined 
together at the longerons by means of butt joints, using nails 
and glue; in addition the skin was nailed and glued to each 
bulkhead with 5<-in. No. 18 flat head cement-coated wire nails 
and Certus cold glue, respectively. The total weight of the 
body was 235 lb., apportioned as follows: 


Pounds. 
RG a apr ae ee, Sere ae as I SO 
ot £6 % slain wn cl ood be dake eka eee 65 
NR De. She ae 5.6 st bal 0d bh ou ee ee 41 
Flooring SCOCHOSHSSSoECSO SESE HOODEO H CKO OBESO 
Engine bearers . ‘ne bd padiwhehe wa eden eas 22 
Finish, including nails and glue............ in 
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In the first test of this body the fittings gave way at a load 
of 15 lb./sq. ft. (dynamic loading of 3) on the tail surfaces; 
upon the fitting being reinforced the test was continued until 
the body finally failed under a load of 17.5 Ib./sq. ft. on the 
tail surfaces, a dynamic loading of 3.5.* The failure occurred 
first in the upper left longeron, which gave way in tension at 
a section through the pilot’s cockpit. On examining the body 
afterwards, it was found that the veneer skin showed no signs 
of buckling anywhere, as the bulkheads had imparted sufficient 
stiffness to the structure to prevent this under the loads 
applied. 

The strength of this body was considered hardly satisfactory 
as there was not enough tension bearing wood to withstand 
the load applied. Considering the whole structure as a shell 
in bending, it was found that under the load which produced 
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total thickness was 3/32 in. The body weighed 200 lb. com- 


plete, apportioned as follows: 


Pounds. 

ON Sea Pre ne oe ee Ty $1 
I, in ow eb0-0 6 CANS ESRD Pete bee ee 46 
SSP ere rr rr ert eee 70 
NOD. a vnc 0 05s tas 602 b000e esse nee 13 
EEE 6.00.0 065i dtee Seb bbbe tens 4648 pb ee s.0's 15 
Stringers, seat bearings, G€C. ... 2... cccccsceces 10 
Finish, including nails and glue..............- 15 

NG Ac 4 od vicidnadn coakee estan eee 200 


The tests on this body revealed a series of weaknesses. The 
first to develop was incidental to the manufacture of the body, 
the skin at station 8 pulling away from the bulkhead under a 
dynamie loading of 3 and a load of 15 lb./sq. in. on the tail 
surfaces, but this failure was probably due to improper manu- 
facture and not to faulty design. 
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Fig. 2. DraGramM OF HASKELITE USC-2 FuseELAGE No. 2 TYPE 


failure the compression was 1510 Ib./sq. in., and the tension 
3430 Ib./sq. in. Test in tension on the veneer skin showed 
average values of 5500 |b./sq. in.; the spruce longerons prob- 
ably had a tensile strength of 7000 to 8000 Ib./sq. in. 

In conclusion it may be said that the bulkheads stiffened the 
body adequately, but that the lower longerons were much 
stronger than required, while the upper longerons should have 
been heavier at the cut-outs, such as at the pilot cockpit where 
they were routed, whereas they should have been left solid. 
More tension material should also have been provided by run- 
ning most of the wood in the skin with the grain longitudinally 
instead of tranversely. 

Haskelite USC-2 No. 2 Type—The general construction of 
this body was similar to No. 1, just mentioned, but several 
improvements were made in the details of the framework. 
The bottom longerons were of three-ply laminated birch, while 
the top fore and aft members were built up of laminated bireh 
and ash. The bulkheads were of laminated ash, with the grain 
m all plies cireumferential, and were steam-bent. These ribs 
were used throughout the tail portion of the body (Fig. 1). 

The skin. was of three-ply wood, the face being of birch 
1/28 in. thick with the grain circumferential, and the core 1/28 
in. thick mahogany with longitudinal grain. Finished, the 

ag Dynamic loading” is the amount by which the component parts 
Gran, titplane are multiplied under the action of centrifugal or other 
breakage load was five times the weight of the airplane plus an air 
load of 25 lb. per sq. ft. applied on the horizontal tail surfaces. It 
Would be ineorrect to say that this represented a “ safety factor” of 5, 
as in all probability the factor of safety over extreme conditions is no 
more than unity, and in some cases may even be less. 


After proper reinforcement at this point complete failure 
occurred under a dynamic load of 34% by the crumpling of 
the skin at the under side, due to the absence of longerons in 
the rear portion of the body. This test confirmed the con- 
clusion reached in the testing of No. 1 body, namely, that the 
bulk of the grain in veneer should run longitudinally, and 
brought out the necessity for rather stiff longerons to provide 
for sufficient fore-and-aft strength. 

Davies-Putnam USC-2 Type—In this body each veneer plate 
for the skin was bent to the proper curvature before being 
fastened to the bulkheads, which was accomplished by boiling 
the veneer and pressing it onto molds where it was fastened 
until thoroughly dried. The framework was composed of four 
spruce longerons, rectangular in cross section at points of 
attachment to the bulkheads, and tapering from 2 x 2 in. in the 
middle portion to 1x1% in. towards front and rear. The 
lower longerons were routed to L-section in the middle portion 
and to T-section between bulkheads forward and aft. The 
upper longerons were similarly routed except that the L-section 
extended from station 1 to 10, whence they were left solid up to 
station 12, and changed into T-section up to the tail. 

The bulkheads were of plywood, the number of laminations 
ranging from five to seventeen and the total thickness from 
s to lin. The three-ply veneer skin used was made with face 
plies of 1/28 in. mahogany with the grain running transversely, 
while the core was of 1/12 in. poplar with longitudinal grain. 
The veneer skin was glued and nailed to longitudinals and bulk- 
heads. 
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The total weight of this body was 185 lb. 1 oz., apportioned 
as follows: 


Longerons 27 ib 
Engine bearers . cba eee 13 Ib 
Skin, including nails............ 66 ib. 
rT. i ae. 6 62:40 6 ane eon ‘ 49 Ib 
Stringers ...... Terr ry 4 Ib. 8 oz 
EE od os ie decease oO a ie 13 Ib. 
a Sa cae Blais ae xatls ‘ 12 lb. 9 oz. 
RI ere a oy ea ; --.- 185 Ib 1 of 


This body failed under a dynamic loading of 4 by giving 
way over the point of support located at the attachment for 
the rear lift wire (Fig. 3). This failure was due to the fact 

















Fig. 3. Wipman USC-2 Type FUSELAGE 


that the very large reactions at the point of failure do not 
coincide with the line of vertical support at the longerons, 
which results in a eantilever action about the point of support 
and the consequent pulling away of the bulkhead. It is 
considered advisable to omit lightening holes in a bulkhead ot 
this type. 

Widman USC-2 Type—This veneer body was similar in 
outline and general construction to the three preceding ones, 
but the process of construction was much more simple. An 
important step was taken in the right direction by making 
the face plies of the skin of 1/28 in. mahogany with the grai 
longitudinal, while the core was 1/20 in. poplar with the grain 
transverse. The total thickness of this skin, after being pressed 
and sanded, was 3/32 in. and the weight was 3.6 oz. per sq. ft. 
The bulkheads were built up of alternate plies of yy in. birel 
and poplar. All joints were glued and secured by brass screws. 

The total weight of this body was 182 lb., made up as 
follows: 


Pounds 

Longerons .. ‘ - beeen 27 
Tass A ep ee 465 
Engine bearers and front bulkheads 52 
Remaining bulkheads ........... ; 33 
a ae ay ere b 10 
Screws and finish...... oe ae ee ; oe — 

ML tiGheiG.ded acct ace de 0-8 3 Tre 182 


This body was supported, for the test, on a padded frame, 


instead of being suspended from the lift wire attachments, }j 
withstood a factor of 3, but at this loading the skin on th 
bottom showed a tendency to buckle on account of compression, 
On the addition of the next load the upper right longergy 
failed in shear forward of a bulkhead and the butt joint g 
this point gave way in tension, while the plywood bulkhe 
which was connected to the two sides of this joint pulled apart, 

Despite several errors made in its manufacture, such as the 
use of butt joints at positions of great stress and the sandi 
down of the outer ply of the skin, this body stood up welj 
under the test and bore out the importance of having most of 
the grain in the skin run longitudinally. Another Jessop, 
learned was that it is inadvisable to provide too much compres. 
sion area in the lower longerons, and that where a cockpit eut 
out is present sufficient tension bearing material must be sup. 
plied nearby. The maximum compression stress was found to 
be 1930 lb. per sq. in., while the maximum tension stress was 
5500 Ib. per sq. in. 


(To be concluded) 


Marlin-Rockwell Airplane Engine 


The Marlin-Rockwell Corp., of New Haven, Conn., shortly 
expects to put on the market a stationary airplane engine 
of the two-ceylinder horizontal opposed type which has been 
developed by J. L. Cato, formerly experimental engineer of 
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THe Marutn-RocKWELL ENGINE 


the L-W-F Engineering Corp., and is illustrated herewith 2 
front and rear views. 
This engine, which has been designed for use in a small 
sporting monoplane now being developed by Mr, Cato, has in 
its initial tests given 72 hp. at 1,825 r.p.m., and weiglis well 
under 2 lb. per hp. Mr. Cato also intends to develop the 
same design into a 10-eyl. radial engine whieh is to develop 
500 hp. and weigh about 14% Ib. per hp. 


Air Service Equipment Sold 


Sales reported to the Office of the Director of Sales include 
the following Air Service equipment : 
BINGE 0.0.0 cceeceves¥biesnnbseeastesseee 
BES DRI io 6.0 cino op ncnhoretennes 679,887 
These machines are L, W. F. equipment sold to the Czech 
Slovak Government. 
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The - Curtiss-Oriole Transport Airplane 








Immediately after the signing of the armistice the Curtiss 
Aeroplane and Motor Corp. directed the energies of its de- 
signers toward the development of aircraft designed to meet 
the demand of aerial transport. As a result, G, L. Gilmore, 
airplane engineer for the Curtiss Engineering Corp. at Garden 
City, L. I., designed the Oriole, a three-seater biplane developed 
primarily with a view to afford comfort to aerial travellers. 

The Oriole has a span of 36 ft., an overall length of 25 ft., 
and an overall height of 9 ft. 5 in. The fuselage is built up 
of special plywood, in two parts and connected on the center 
line, with fore and aft stringers acting as stiffening members; 
there are no bulkheads, the construction being of the monocoque 
type. The body is elliptical in cross-section, and is painted 
orange, while the wings are yellow and black; the machine 


thus follows the color scheme of the oriole, after which it is 
named, 

The power plant consists of a Curtiss OX-5 8-cyl., 90 hp. 
watercooled engine, driving a tractor propeller. It is equipped 
with a self-starter. 

Two cockpits are provided, on4 forward seating two passen- 
gers in luxurious accomodations, and one aft seating the pilot. 
The position of the cockpits and a wide eutout in both planes 
gives passengers and pilot a clear visual range in flight, while 
windshields protect them from the air thrown back by the 
propeller. 

The machine weighs fully loaded 2,188 lb., and carries a use- 
ful load of 767 lb. The high speed is 85 m.p.h., and the land- 
ing speed 40 m.p.h. 


The Farman Goliath Transport Airplane 








The Farman Goliath transport airplane, a converted bomber 
originally designed by the French Air Service, recently made 
4 series of notable flights. 

On Feb. 8 the Goliath carried, beside its two pilots, twelve 
passengers from Paris to London and return, covering the dis- 
tance of 240 miles in 2 hr. 40 min. on the outward trip, and in 
3 hr. 10 min. on the return voyage. 

On Feb. 11 the Goliath flew with fourteen passengers from 
Paris to Brussels and return. The distance of 187 miles was 
covered in 3 hr. 11 min., and 2 hr. 56 min., respectively. Fol- 
lowing this flight the Belgian government authorized, on Feb. 
26, the establishment of a regular aerial passenger service be- 
tween Brussels and Paris, which will operate with a fleet of 
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ten Goliaths. The price of the journey, which includes a life 
insurance for $20,000, is to be $60, that is 31 cents per mile. 
It is intended to eventually link up this service with lines to 
be run between Amsterdam, Antwerp, Lille, Paris, Bordeaux 
and Nice. 

On April 1 the Goliath reached an altitude of 20,000 ft. with 
a pilot, four passengers and ballast representing eight others. 

The Farman Goliath is a twin-tractor biplane of 92 ft. span, 
which is fitted with two 250 h.p. Salmson engines, and has a 
high speed at ground level of about 110 m. p. h. Accommoda- 
tions are provided for the passengers in the form of wicker 
chairs, placed in two rooms in the body; the body is heated by 
radiators utilizing the exhaust gases. 
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F-5-L Seaplane in 20-Hr. Flight 

The United States naval seaplane No. 3589, F-5-L type, 
established on April 25-26 a new endurance record for Ameri- 
ean heavier-than-air craft by remaining continuously in the 
air for 20 hr. 10 min., and covering a distance estimated at 
1,250 miles. 
3,000 ft. in a closed cireuit off Hampton naval air station. 
The crew consisted of Lieutenant-Commander Grow, U.S.N., 
and Ensign Thomas, pilots, and Ensigns Souther and Irvine, 
observers. 

The world’s endurance record for heavier-than-air craft 
recognized by the International Aeronautical Federation was 
established on June 26-27, 1914, by the German A. Landmann 
on an Albatross biplane equipped with a 100 hp. Mercedes 
engine by remaining in the air 21 hr. 48 min. 45 see. On July 
11, 1914, the German Reinhold Boehm, flying a machine of 
the same type, remained in the air over Johannisthal aero- 
drome for 24 hr. 12 min.; this record, which is reeognized by 
the German Aeronautical Federation as the world’s record, has 
never been officially passed by the International Aeronautical 
Federation. 


Britons Still Delayed 
When this issue of AviATION went to bad flying 
weather prevailed off the coast of Newfoundland, and the 
British trans-Atlantic machines still remained in their hangars. 
There have been eight entries in the London Daily Mail 
$50,000 competition, all of which are British design and con- 
struction except the one to be used by Captain Sundstedt, 


press 


which is being rebuilt by the Whittemann-Lewis Aircraft 
Corp. of Newark, N. J. They are: 

F. Raynham, Martinsyde............. 285 hp., 100 m.p.h. 
i MTs caccccsscenccccees 375 hp., 120 m.p.h. 


Major J. C. P. Wood, Short........... 350 hp., 95 m.p.h 
H. G. Hawker, Sopwith.............. 350 hp., 100 m.p.h. 
Capt. A. Payse, Whitehead........... 1600 hp., 115 m.p.h. 
Capt. Sydney Bennett, Handley Page.. 1500 hp ....... 
J. A. Peters, Alliance................ 450 hp., 100 m.p.h. 
Capt. H. Sundstedt, Seaplane......... ew: .weseees 


Col. J. C. Porte, “ Felixtowe Fury ”.... 1875 hp. 


Magneto Educational Campaign 

A comprehensive and far-reaching plan for a co-operative 
educational advertising campaign was recently agreed upon 
between five of the leading American magneto manufacturers, 
at a meeting arranged by the Wales Advertising Co. 

Solely for the purpose of acquainting users of automotive 
apparatus with the merits of the magneto for ignition pur- 
poses, the American Bosch Magneto Corp., the Eisemann 
Magneto Co., the Ericeson Manufacturing Co., the Splitdorf 
Electrical Co. and the Simms Magneto Co., have combined to 
earry out this educational plan. There is no organization o1 
amalgamation of interests otherwise, nor will this arrange- 
ment interfere in any way with the regular advertising or 
general business of each individual company. 


Second Trans-Andean Flight 


A recent telegram from Chile announced that Lieutenant 
Cortinez has crossed the Andes at an altitude of 6,000 metres 
(19,600 feet). This is the second time the Andes have been 
erossed by airplane, both crossings were made on British-built 
Bristol machines. 


United Aircraft Expanding 

F. G. Diffin, President of the United Aircraft Engineering 
Corp., 52 Vanderbilt Ave., New York, announces the appoint- 
ment of Lynn V. Blankman as Manager of the Central West 
territory. Offices have been opened at 514 Westminster Build- 
ing, Monroe and Dearborn Sts., Chicago, Illinois. 

Mr. Blankman brings to his new position a wide and varied 
experience in aeronautics together with a knowledge of condi- 
tions in this territory. 


News of the F ortnight 


The flight was made at an average altitude of 





Akron Starts Airship Campaign 

A movement to arouse interest throughout the United State 
with a view to prevail upon Congress to adopt a vigoroys 
airship program for America has been launched by the Akron 
Chamber of Commerce upon recommendation by its aero. 
nauties committee, which consists of Don R. Stevens, A. W, 
Burnett, George H. Kile, W. E. Duersten and John R. Gam. 
meter. A cireular letter has been sent by this body to every 
chamber of commerce in the country, calling attention to the 
faet—which was editorially commented upon in the Feb, 1, 
1919, issue of AVIATION AND AERONAUTICAL ENGINEERING— 
that Great Britain and Germany are already far ahead of this 
country in airship construction, and inviting them to join ing 
national movement for the building up of an American air. 
ship fleet. 

Excerpts from this letter are printed herewith: 

“In the United States comparatively few civilians have 
come to realize as yet that the day of commerce of the air by 
airship and airplane has arrived and that already Great 
Britain is found in the familiar shipping position leading all 
competitors in the construction of dirigible airships and with 
plans for tying together her vast empire including Australia, 
New Zealand, India, the Africas and Canada with speedy 
straight line air service using airships of mammoth size and 
eapable of carrying many tons of mail, cargo and passengers, 
Germany, in fact, is far from asleep on this project and her 
constructors are busy today improving and building giant 
Zeppelins and preparing them for immediate use in competi- 
tion tor world commerce, 

“One has only to study the plans of the British Air Min 
istry as presented through the London press and to note the 
vast appropriations of Government funds that are being made 
in the face of an extremely burdensome war debt to realize 
that England means business in setting out for the supremacy 
in the commercial air business. It is but natural and proper 
therefore that Akron, with her knowledge of the possibilities 
of the airship, should call attention to these facts and enlist 
the support of other influential American business bodies to 
awaken Congress to the real situation. 

“ The construction of monster airships is too big a problem 
for any one corporation to finance. The problem ean only 
be met through proper appropriation of government funds 
used to subsidize American industry under Governmental 
supervision. This is the method in use in England. Funds 
are needed here for the design and construction of ships, land- 
ing fields and mammoth construction and docking facilities. 

“The Navy and the Army air officers naturally have been 
among the first to see the immediate need for improving 
America’s position and they already have had many con- 
ferenees and laid many plans. Unfortunately, however, Con- 
gress has adjourned and left these plans high and dry for lack 
of appropriations. 

“ America has no commercial airship today, nothing but a 
few small ships incapable of trans-Atlantic flight and ineapable 
of earrying more than a few any ‘light. 
America has no docking faeilities for big ships England is 
ready today with a dirigible which will soon attempt to cross 
the Atlantie and will probably return without stopping here 
for lack of docking facilities in America. A real demonstra- 
tion. 


Passengers On 


Atlantic City Meet 

The second Pan-Ameriean Aerial Congress opened at At 
lantie City, N. J., May 1. 

Among the prize winners thus far are: 

First arrival ($500)—Roland Rolff in the Oriole, built by 
the Curtiss Aeroplane & Motor Corp. Distance 120 miles. 

Second arrival ($250)—Eddie Stinson in JN-4 equipped 
with a Curtiss OX 90 hp. engine. 

Seaplane flight from Atlantie City to New York and returm 
($500)—E. K. Jaquith, first, in a 90 hp. Curtiss M F boat; 
seryl H. Kendrick, second ($250), same style machine. 

Intereollegiate seaplane race, thirty miles ($250 expense 
money), S. Raymond Beekwith, University of Pennsylvania, 
first, in a Curtiss boat; Ensign M. S. Martin, Columbia, 
second; A. Post, Amherst, third. 
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Breakfast in New York Tea in the Adirondacks 
Luncheon at Albany Dinner at the 1000 Islands 


UALITY in travel is exemplified 
in‘the aeroplane, and the aero- 
plane finds its highest quality in the 
smooth-riding, graceful Curtiss 
Flying Boat, which moves swiftly 
with unexampled security and ease 
of control. 


Immediate Deliveries 








CURTISS AEROPLANE AND MOTOR CORPORATION 
Sales Office: 52 VANDERBILT Ave., New York CITy 
CURTISS ENGINEERING CORPORATION, Garden City, Long Island 
THE BURGESS COMPANY, Marblehead, Mass. 
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AIRPLANE, AUTOMOBILE, TRUCK AND TRACTOR MOTORS 
CAREFULLY FORGED 





PROPERLY HEAT TREATED 


AND 


ACCURATELY MACHINED 





TO YOUR BLUE PRINTS AND SPECIFICATIONS 








WE ALSO SPECIALIZE IN THE FORGING OF 


AXLES 


BOTH LIGHT AND HEAVY H} 


CAMSHAFTS, CONNECTING RODS, CONTROL LEVERS, 
GEARS, CLUTCH DRUMS AND FORKS, ETC. 
UPSET FORGINGS 


DRIVE SHAFTS, WHEEL HUBS, COUNTER WEIGHTS, ETC. 
SEND US YOUR INQUIRIES 


ANDERSON FORGE AND MACHINE CO. 


DETROIT, MICHIGAN 
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0 L Ads 
NEW JERSEY. 





WITTEMANN-LEWIS AIRCRAFT CoO., Inc. 


Newark, New Jersey 


Builders of Aircraft Since 1906 


Designers and Manufacturers of Airplanes—Seaplanes 


and 


Developers of Special Aircraft 











Contractors to the U. S. Government 
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NIEUWHOF, SURIE & CO., Ltd. 


Head Office: 


5, Lloyd’s Avenue London, E. C. 3 





To get the Best Results with 
THREE-PLY VENEERING, &c., 


the adhesive mixture must contain 


PLYOL 











_ § Avenue 34 Telegrams: 
Telephones: | Avenue 35 “Suricodon, Fen, Londen” 
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THOMAS- 
MORSE 
Side-by-Side 


Seater, 
Type S-7 











Equipped with 
80 h. p. 

Le Rhone 
Engine. 


High speed, 
90 M.P.H. 


Landing speed, 
35 M.P. H. 


Climb 6,700 ft. 
in first ten 
minutes. 














THOMAS ~MORSE AIRCRAFT CORPORATION 
ITHACA ,N.Y.U.S.A. 


























. i ees 
——_ Aero Engines + 


The Supremacy of “Beardmore” is beyond dispute. 


@ The late Col. Cody on his bi-plane beat all comers, both British and 
Foreign, the Engine used was Beardmore design. SIMILAR ENGINES 
BUILT PRE-WAR DAYS ARE STILL IN ACTIVE SERVICE. 


@ During the past four years of hostilities, Beardmore Engines have been in 
constant use on all fronts. Any member of the R.A.F. will testify to 
Beardmore quality, efficiency and reliability. 
@ Beardmore Six Cylinder, Vertical, 120 and 160 H. P. Engines 
are Engines of experience and for commercial work will 
prove the best investment. 


Inquiries solicited regarding U. S. A. and Canadian representation 


THE BEARDMORE AERO ENGINE, LIMITED 
London Showrooms and Depot — |12 Great Portland Street, London, W. | 
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ERIE STANDARD 
Arrcr AFT MeTaL Parts 








DEPENDABLE SERVICE 
QUANTITY- PRODUCTION 


Our plant at Erie—the largest of its kind—specializes on AIRCRAFT 
BOLTS, NUTS and CLEVIS PINS conforming to Government 
Specifications. 

A product as near 100% perfect in quality and machine practice as the 
human element will permit. 

Please request our New York Office to send you copy of our catalogue. 


ERIE SPECIALTY Co 


Frie.Pennsylvania 
NY.Office 8West40 *S't. 
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‘““THE SEAGULL’’—Sport Seaplane 


L-W-F ENGINEERING COMPANY, Inc. 


COLLEGE POINT, L. I. 
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a counterbalanced aviation 
crankshaft .... 


Patented July 10th, 1917 


one of the | 8 different 
models we are now making 
for 14 aviation motor companies . . . 


reduces vibration and eliminates bearing pressure 
We have shipped 46,637 Aviation Crankshafts to January 16, 1919 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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You can dispense with the 
preliminary block test— 


by finding the R.P.M. of airplane motors, 


prior to the final tachometer rating, with a 


Needor 


SPEED COUNTER 





Simply hold the Veeder against revolving propeller shaft; apply 
slight pressure the moment you start timing; release pressure when 
minute is up. Clutch starts or stops recording mechanism in- 
stantly, giving accurate readings without use of stop-watch. 
Price, $3.00. 


Veeder Counters for recording the production of machines 
are standard for all indusirial purposes. Write for booklet. 


The Veeder Mfg. Co. 


56 Sargeant St., Hartford, Conn. 
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To find the lead best suited for your workis to 
have a pencil satisfaction such as you have 
never known. You can not only find this 
lead in the Eldorado, but you will finda pencil 
that fits your hand—that seems to be 
your pencil. All Eldorado leads are 
“strong, long-wearing and free from 
grit with an unrivalled smoothness. 
We would appreciate a request 
from you on your letter head for 
. a free full-size sample of your 
“, favorite lead. We believe you 
will appreciate the Eldorado. 
Please mention your dealer’s 


name, 
Metin T™7 LEADS 


one for every need 
or or prefe rence ~ = 


_ 


JOSEPH DIXON N CRUCIBLE COMPANY 


Dept. 140-2. Jersey City, N. J. 
Canadian Distributors 


A.R.ttecBougelAibe.Led,Torente,Out. PRE Sa a ad 
RSL 


Crayon and Eraser for every purpose 
CPD E CE ello Zk PG TT 















6 MILES UP—30.500 feet in the Air. 70° Fahr. of Frost 
— WORLD’S ALTITUDE RECORD 
a two-seater D.H.9. with 450 h.p. Napier “*Lion” 
Reston. using This low tem- 
perature (38 de- 
rees below 
0) at which 
Castrol “R” 
remained fluid 
again shows the 





ploying a 
peared yo for 


C. C. WAKEFIELD & CO., LIMI TED. m 
| Wakefield House, Cheapside, London, E. C. 2, Eng. 


























SPRUCE LUMBER 


for 
Airplane Construction 





OR twenty years we 
have been exclusive 
manufacturers of PACI- 
FIC COAST SPRUCE 
LUMBER. Our product 
is from the very best forests 


of SITKA SPRUCE. 


We solicit your inquiries 


MULTNOMAH LUMBER 
& BOX COMPANY 


PORTLAND OREGON 
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bees X in planning a new plane 
or in making rough notes 
while flying, you will find a 
world-renowned VENUS 
Pencil of the right degree 
exactly suited to your 
purpose, making al- 
ways for better, 
easier, quicker 
work. 


3 Copying 
For bold heavy lines, 


6B -5B-4B-3B 


For general writing 
ant sketching, use 


2B -B-HB-F-H 
For clean fine lines, 


?H-3H -4H-5H- 
6H 


For delicate, thin 
lines, maps, Charts, 


7H-8H-9H 
SPECIAL 14c OFFER 


Send 14 cents for 3 trial samples, 
mentioning degrees. After you 
find how perfect VENUS Pencils 
are buy them at any dealer. 


American Lead Pencil Co. 


242 Fifth Avenue, New York 
and Clapton, London, Eng. 
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Jouns : 
ANVILLE 
SERVICE 


All the experience of this 
organization in the manu- 
facture of speed indicat- 
ing and recording in- 
struments, is available to 
the manufacturer with a 
problem in this field of 


airplane accessory appa- 
ratus. 


Correspondence is invited 


H.W. JOHNS-MANVILLECO. 
New York City 
10 Factories—Branches in 63 Large Cities 


JOHNS-MANVILLE 


Speed Indicating and Recording 
Aeronautic Instruments 
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FUEL LEVEL 
GAGES 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 





Other types of gages 
in large quantities 
are “doing their 
bit” as part of the 
equipment of Eng- 
lish Government 
Warplanes. 


SPECIAL TYPES DESIGNED 
FOR YOUR ESPECIAL NEEDS 


BOSTON AUTO GAGE CO. 


8 WALTHAM STREET, BOSTON, MASS. 
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AJAX Auto and Aero Sheet Metal Company 


Manufacturers and designers of 
AERO RADIATORS INTAKE 
and EXHAUST PIPES 
H. W. MEYER. 245 West Fifty-fifth Street, 











“DALI ON SI SIX 
——=—), M AL WO IN — 
| PPh C] ST LATHE CR v “(nes 


4 7 
Actual Swing / 4inches 


a Ie \ODEL TYPE "BA" : 
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Le=e — pte 


. Aig te — 





Am oR 
— | Standart Mace. He 
|| Lever Ty pa Te al! 
MANUFACTURED BY 
DALTON M ANUFAC TU RING CORPORATI 
NEW YORK U.S.A. CABLE ADDRESS" "ALEDAL’ NE Ww YC 





Aluminum Company of America 


General Sales Office, 2400 Oliver Building 
PITTSBURGH, PA. 


Producers of Aluminum 








Manufacturers of 


Electrical Conductors 
for Industrial, Railway and Commer- 
cial Power Distribution 
also 
Ingot, Sheet, Tubing, Rod, Rivets, 
Moulding, Extruded Shapes 


also 
Litot Aluminum Solders and Flux 


CANADA 
Northern Aluminum Co., Ltd., Toronto 


ENGLAND 
Northern Aluminium Co., Ltd., London 


LATIN AMERICA 
Aluminum Co. of South America, Pittsburgh, Pa. 














Ne. 2B PLAIN MILLER 


Single Pulley Drive 
12 ch in spindle. 
6 J —— tote » ~~ 2. Treble 8h 37° 


Hardened machine steel gears throughout insure 
maximum driving power at all speeds. 


We also build Universal Millers, Dividing Heads. 
Vertical Attachments and Vises. 


Write fer Circu.ar 


THE FOX MACHINE COMPANY 


1810 W. Gavson St., Jackson, Mich. 
Formerly of Grand Rapids, Mich. 
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WE MANUFACTURE 

BRAKE BAND 
RIVETS 
TINNERS 
RIVETS, 

BRAZIERS 
RIVETS, 


IN ALL 1-5 Belt 
DIAMETERS 
AND LENGTHS 


70 FRANKLIN AVE. 





STIMPSON COPPER RIVETS AND BURRS 





SPECIAL RIVETS 
AND 


SHEET 
METAL 
ee STAMPINGS 


~ Ba _ MADE 
cae a UNDER 
CONTRACT 


BROOKLYN 
NEW YORK 








1-6 Sele, 














ROME 
AERONAUTICAL 
RADIATORS 


Developed from years of experience in 
building all types of radiators. 


They possess every feature and qualifi- 
cation necessary for a high grade 


product. 


STRONG 
EFFICIENT 
DURABLE 


Used on the best American flying machines. 


Our engineering department is at your 
service. 


Rome - Turney Radiator Company 
Rome, N. Y., U. S. A. 
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Stronger 
Than Our 
Advertisements 












We do not believe in claiming 
more for Dural Tubes than they 


possess. 











If a matter-of-fact description of 
the strength, toughness and long 
life of Dural Tubes seems like 
exaggeration it is because of 
their wonderful qualities and not 
from overstatement. 











People who have used Dural 
Tubes—dealers who have sold 
them—know that the tubes are 
much stronger than what we say 
of them. 












Dural Rubber Corporation 





Flemington, N. J 


lal INS i: 


DURAL TUBES 




















“‘The Crankshaft Is the Backbone of the Engine. The Engine Cannot Be Better Than the Crankshaft.’’—N. W. A. 
WE WILL DESIGN THE ‘‘WHIPLESS’’ 


AKIMOFF CRANKSHAFT 


So it will go into your crankcase without any changes in the engine. It will eliminate 
vibrations and increase the life of the bearings; and of course give you more power. 


VIBRATION SPECIALTY CO., Harrison Bldg., Philadelphia, Penna. 


N. W. Akimoff, Engineer and Manager. His initials @) Our Trade Mark. 


Positively not connected with any other concern. 
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FOXBOR 


TRADE MARK 


New York Chicago Philadelphia Pittsburgh 


QUALITY INSTRUMENTS FoR AIRPLANES 


Indicating Dial Type Thermometers for 
circulating oil and water. 
Airspeed Indicators to determine buoy- 
ancy and avoid stalling. 
Oil Pressure Gauges 
Air Pressure Gauges 
The Foxboro line includes many other types of Indicating and Recording Instru- 
ments designed for all sorts of conditions and purposes. 
Bulletin No. BI-110 describes our Airplane Instruments. 
THE FOXBORO CO., Inc., FOXBORO, MASS., U.S.A 


Peacock Bros. 














Montreal, Canada San Francisco 


Birmingham 








Future Flyers 
ATTENTION: 


You have the opportunity of learning to 
FLY for PLEASURE or BUSINESS 


SCHOOL NOW OPEN. 


We are glad to ansz inquiries 


PRINCETON FLYING CLUB, Princeton, N. J. 
WEST VIRGINIA AIRCRAFT CO., Wheeling, W. Va 














OEBLING 


Aircraft Wire 

Strand, Cord, 

Thimbles and 

Ferrules 

JOHN A. ROEBLINGS’ 
SONS COMPANY 


TRENTON, N. J. 








LEGAL NOTICE 


All manufacturers, sellers, users of aeroplanes 
infringing United States Letters Patents Num- 
bers 1,145,972 or 1,145.973, issued to Harry B. 
claims 


Chalmers July 13, 1915, or any of the 


thereof, are hereby warned to desist and in- 
formed that they are liable for damages. 

Harry B. Chalmers 
May 13, 1919. 


This Mark 





Not workmanship alone but unequaled safety and performance 
as well. Since Oct. 1, 1918, the Paragon Trade-Mark has been 
affixed only to actual PARAGON designs, made or approved by 
Spencer Heath Our mammoth new plant and equipment 
costing over $300,000 built by Paragon enterprise and on Para- 
gon merit tells the rest of the story. 


PARAGON Propellers fly the world over 


AMERICAN PROPELLER & MFG. CO. 
Baltimore, Maryland, U. S. A. 














Grand Rapids Vapor Kilns 


are used by these aircraft concerns with absolute 
satisfaction. 


Standard Aircraft Corporation 
Fisher Body Corporation, 
American Propeller & Mfg Co. 
Alexandria Aircraft Corp., 
Gallaudet Aircraft Corp. 
Thomas-Morse Aircraft Corp. 


Submit your drying problem to experts who make a 
specialty of kiln design and are prepared to furnish and 


install all equipment and instruments. 


GRAND RAPIDS VENEER WORKS 
Grand Rapids, Michigan Seattle, Washington 














New York Flying School 
A LIMITED NUMBER 


OF 

N as ~ Yr T ~ T 

SELECT STUDENTS 
are being enrolled for tuition at the above school situated 
within 30 minutes of Times Square (in New York State) 
under the instruction of American ‘“ Aces” and retired 
service instructors using modern military training ‘planes. 
EVERY BRANCH of aeronautics, from ground mechanics 
to Cross Country flying with map and compass will be in- 
cluded in the course. 


COMPLETE COURSE 


including all flights for Civilian License $500.00 with no 
charge for breakage. 

For further particulars, apply by mail to 

D. I. LAMB (lately Military Aviator) 
11 East 38th Street New York City 
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DOEHLER 


BABBITT-LINED BRONZE 


BEARINGS 


have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 


DOEHLER DIE-CASTING Co. 


nut BROOKLYN. ING Y. sew sensry rue 
TOLEDO. OHIO. NEWARK.N.J. 


Aleo Die-Cast Babbitt Bearings, Die-Castings in 
Brase & Bronze Aluminum and White Metal Alloys 













PIRPPLANES Ano MOTORS 





NEW anwo USED 






Offer, among others, the following Seaplanes and 
Flying Boats 
Curtiss JN4 Seaplane 
Thomas Seaplane 
Standard Seaplane 
Aeromarine Seaplane 
Curtiss Flying Boat 
Thomas Flying Boat 
USAC twin motored 4 passenger flying boat and others 













Land machines Aeronautical motors 
Tractor biplanes 30 to 300 HP. 
Send for lists “ AN” State your needs 






Cable Address: USAE, New York 
Long Distance Phone: Cortlandt 449 


US.ALROENCHANGE wiwvoek crv 
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Tycos Sry: 


Aviation 
Barometer 


Made in U. S. A. ~ 


Write for 
Information 


Ener [nstrument Companies 


Rochester, N. Y. 
U. S.A. 


For over siaty 

years makers of 

scientific inetru- 
ments of 
superiority 
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Half of the 
American airmen 
have proved the 
Berling’s worth. 


Berlin | ng | VET 


jeje} h-) 




















ON JUNE Ist 


Sales Price on Canadian Training 
Planes Advance to $2250.00 Com- 
plete, F. O. B. Toronto, Canada. 
Effective that date all outstanding 
quotations are hereby withdrawn. 


UNITED AIRCRAFT ENGINEERING CORPORATION 
52 Vanderbilt Avenue, New York 


F. G. Dirrin, Pres, Roy U. CONGErR, Vice-Pres. 





















R 5 ODERING 


For sodering copper, 
brass, aluminum, galvanized 
iron, black iron—any metal to any 
metal. Makes a joint three times as 
strong as acid flux. 


Stick—-Paste—Liquid—Salts @ 
Send for samples 


L. B. ALLEN CO., INC. 


4531 N. Lincoln St. Chicago, Illinois 

















AIRCRAFT INSTRUAEATS 


COMPASS : TURN INDICATOR 
" BANKING INDICATOR : 
AIR DISTANCE RECORDER 


* WRITE FOR INFORMATION * 


PIONEER INSTRUMENT COMPANY 
380 CANAL STREET NEW YORK CITY 


















Established 1910 


PIONEERS IN THE MANUFACTURE OF PROPELLERS 











Formerly 
Ezcelsior Prop. Co. 









We carry a large variety of propellers in stock. (No rejects.) 
Contractors to United States Government. 
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Specialists in Heat- 
Treating Vanadiums 


New York Wire (& Spring Company 
586 Washington Street, New York 
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For Your Flying 
<—Boats Use 


——- 


Upward of 5,000 gallons 
of Jeffery’s Patent 
Waterproof Liquid Glue 
has been used by the 
U.S. Navy and War De. 
partments during the y 
past year, and as much 
more by the various 4 
manufacturers of sea- ; 
planes having govern- 
ment contracts. - 


L. W. Ferdinand & Co. 
152 Kneeland Streetg : 
Boston, Mass., U. S. A, 


0 ip 

















EF FERY'S PA 
| WaterpPRoOO! 


LIQUID GL 














a W. FERDINAND & ! 
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Flottorp Manufacturing Co. 


AIRCRAFT PROPELLERS 
Established 1912 


213 Lyon’ St., Grand Rapids, Michigan 








Contractors to United States Government 








CAPITAL JIGS 
INTERNAL ST AMPINGS TOOLS 
GRINDER DIES 

E realize im air or at sea there should be so | 
faulty material. All machine parts must be 
made right and perform their functions properly, 
hence we have equipped our new plant to turn out work 


of the highest quality. We offer our facilities to you 
and trust we may be of service. 


Will you give us a trial? 


LANSING STAMPING & TOOL CO. | 


LANSING, MICHIGAN 





























Radiators 


For Airplanes 


Lightweight — Strength — Quality 


THE G & 0 MFG. CO., New Haven, Conn. 








JACUZZI BROTHERS 
1450 San Pablo Ave., Berkeley, Cal., U. S. A. 


Propellers of every description for Airplanes, Diri- 
gible Balloons, Helicopters, Ice Sleds, etc., for any 
type of motor, including Motorcycle Motors, Ford 
Motors, Curtiss, Hall-Scott, Hispano-Suiza, Liberty 
Twelves, etc. 


Highest 


Get our prices before ordering. 
efficiency guaranteed 
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AVERY Liberty Aircraft 
Engine built is equipped 
with Zenith Liberty Carbure- 
tors—the reason is clear to 
Zenith users. 


Zenith Carburetor Co. 


NewYork DETROIT Chicago 















CLASSIFIED ADVERTISING 


10 Cents a word, minimum charge $2.00, payable in advance. 
Address replies to box numbers, care AVIATION AND AERO- 
NAUTICAL ENGINEERING, 22 East 17th Street, New York. 




















WANTED—Two passenger biplane, exhibition, 60 to 100 h.p. 
Must be in good condition, reasonably priced. Address at once 
Box 681, Wenatchee, Wash. 





OFFICER in Air Service, U. S. Army, soon to be discharged, 
who has had technical and legal training, and experience it 


patent and corporation cases, wishes employment in Wash- 
ington, to represent contractors and manufacturers. Best 
financial and legal references. Box 113. 
WANTED—Number of aeronautical motors, 30 to 60 bp. 
New or used in good condition. H. Lewis, 5119 Indiana Avenue, 





Chicago, Tl. 
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